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(54) DEVICE/METHOD FOR REPRODUCTION AND DEVICE/METHOD FOR 
PROCESSING SIGNAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize constitution which copes with the video 
signal of a different format and outputs the video output of plural systems and 
which is inexpensive and can be miniaturized. 

SOLUTION: Format information embedded to a reproducing video signal is 
taken out by a detection circuit 11 and supplied to an output control circuit 18. An 
output format instruction is supplied to the circuit 18 and output circuits 16 and 
17. The operation of vertical filter blocks 14 and 15 is controlled based on format 
information and an output format instruction. The outputs of system conversion 
circuits 20, 23, vertical filter circuits 21, 24 and delay adjusting circuits 22 and 25 
are outputted by matching respective phases and selected by input switching 
circuits 30, 31, 34 and 35 based on the output format instruction. The circuits 16 



and 17 output video signals with synchronization in accordance with each output 
format instruction. The blocks 14 and 15 are controlled independently by each 
luminance component Y and color component C and the circuits 16 and 17 are 
controlled independently. Input and output can independently cope with the 
video signals of plural formats and also cope with the change of chroma-format. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] Change a format of the video signal which was refreshable and was 
reproduced in the video signal of two or more signal formats, and it sets to the 
regenerative apparatus in which an output is possible. A playback means to 
reproduce the video signal which format information was embedded and was 
recorded from a record medium, A format detection means to detect the 
above-mentioned format information from the above-mentioned video signal 
reproduced with the above-mentioned playback means, An output-format 
directions means to direct a format of the video signal outputted, The format 
information which has a format conversion means to change a format of the 
above-mentioned video signal reproduced with the above-mentioned playback 



means, and was detected by the above-mentioned format detection means, The 
regenerative apparatus characterized by changing actuation of the 
above-mentioned format conversion means automatically based on directions of 
the output format by the above-mentioned output-format directions means. 
[Claim 2] It is the regenerative apparatus characterized by the ability of the 
above-mentioned format conversion means to change an interlace scan and a 
progressive scan mutually in a regenerative apparatus according to claim 1. 
[Claim 3] It is the regenerative apparatus characterized by for the 
above-mentioned format conversion means having a filter means to interpolate 
the scanning line of an interlace scan by filtering, and to generate the scanning 
line of a progressive scan, in a regenerative apparatus according to claim 2, and 
for the abbreviation for frequency characteristics etc. being in the 
above-mentioned filter means by carrying out, and performing the 
above-mentioned interpolation using two kinds of filter factors. 
[Claim 4] It is the regenerative apparatus characterized by the above-mentioned 
filter means changing the two above-mentioned kinds of filter factors to the data 
period for 1 pixel of an input video signal in a regenerative apparatus according 
to claim 3. 

[Claim 5] It is the regenerative apparatus characterized by amending a gap of 
the center of gravity at the time of the above-mentioned format conversion 



means synchronizing the 1st field with the 2nd field by interlace scan in a 
regenerative apparatus according to claim 3, and outputting using the two 
above-mentioned kinds of filter factors with the above-mentioned filter means. 
[Claim 6] It is the regenerative apparatus characterized by the ability of the 
above-mentioned format conversion means to change HD format and SD format 
mutually in a regenerative apparatus according to claim 1. 
[Claim 7] The regenerative apparatus characterized by having further the 
output-control means which carries out mute of the predetermined period output 
when the format of a video signal by which playback was carried out 
[ above-mentioned ] is changed in a regenerative apparatus according to claim 1. 
[Claim 8] The regenerative apparatus characterized by having further an 
output-control means to add the synchronizing signal corresponding to the 
output format directed with the above-mentioned output-format directions means 
to the video signal outputted in a regenerative apparatus according to claim 1 
based on directions of the above-mentioned output-format directions means. 
[Claim 9] In the playback approach changes a format of the video signal which 
was refreshable and was reproduced in the video signal of two or more signal 
formats, and it was made to output The step of the playback which reproduces 
the video signal which format information was embedded and was recorded from 
a record medium, The step of the format detection which detects the 



above-mentioned format information from the above-mentioned video signal 
reproduced at the step of the above-mentioned playback, The step of the 
output-format directions which direct a format of the video signal outputted, The 
format information which has the step of the format conversion which changes a 
format of the above-mentioned video signal reproduced at the step of the 
above-mentioned playback, and was detected by the step of the 
above-mentioned format detection, The playback approach characterized by 
changing actuation at the step of the above-mentioned format conversion 
automatically based on directions of the output format by the step of the 
above-mentioned output-format directions. 

[Claim 10] The video signal which was refreshable and was reproduced in the 
video signal of two or more signal formats is set in two or more formats at 
coincidence to the regenerative apparatus in which an output is possible. A 
playback means to reproduce the video signal recorded on the record medium, 
and a format conversion means to change a format of the above-mentioned 
video signal reproduced with the above-mentioned playback means, A bypass 
means to double and output the video signal and phase which format conversion 
was carried out and were outputted with the above-mentioned format conversion 
means in the above-mentioned video signal reproduced with the 
above-mentioned playback means, The regenerative apparatus characterized 



by having two or more output means to choose and output the video signal 
outputted from the above-mentioned format conversion means, and the video 
signal outputted from the above-mentioned bypass means, and outputting a 
video signal to coincidence from two or more above-mentioned output means. 
[Claim 11] It is the regenerative apparatus which the above-mentioned format 
conversion means and the above-mentioned bypass means are formed in the 
brightness component and color component of the above-mentioned video 
signal in a regenerative apparatus according to claim 10, respectively, and is 
characterized by two or more above-mentioned output means choosing 
independently the above-mentioned format conversion means and the 
above-mentioned bypass means of the above-mentioned brightness component 
and the above-mentioned color component. 

[Claim 12] It has further a filter means to perform filtering in a regenerative 
apparatus according to claim 10 to the above-mentioned video signal 
reproduced with the above-mentioned playback means. The above-mentioned 
filter means While doubling the video signal and phase which format conversion 
was carried out and were outputted with the above-mentioned format conversion 
means and outputting a video signal, two or more above-mentioned output 
means The regenerative apparatus characterized by choosing the video signal 
outputted from the above-mentioned format conversion means, the video signal 



outputted from the above-mentioned bypass means, and the video signal 
outputted from the above-mentioned filter means, and making it output. 
[Claim 13] It is the regenerative apparatus which the above-mentioned filter 
means, the above-mentioned format-conversion means, and the 
above-mentioned bypass means are formed in the brightness component and 
the color component of the above-mentioned video signal in a regenerative 
apparatus according to claim 12, respectively, and is characterized by for two or 
more above-mentioned output means to choose independently the 
above-mentioned filter means, the above-mentioned format conversion means, 
and the above-mentioned bypass means of the above-mentioned brightness 
component and the above-mentioned color component. 

[Claim 14] It is the regenerative apparatus characterized by carrying out mute of 
the predetermined period output when a format of the video signal with which 
playback of each of two or more above-mentioned output means was carried out 
[ above-mentioned ] in the regenerative apparatus according to claim 10 is 
changed. 

[Claim 15] It is the regenerative apparatus which has further an output-format 
directions means to direct a format of the video signal outputted in a 
regenerative apparatus according to claim 10, and is characterized by each of 
two or more above-mentioned output means adding the synchronizing signal 



corresponding to the output format directed with the above-mentioned 
output-format directions means based on directions of the above-mentioned 
output-format directions means to the video signal outputted. 
[Claim 16] In the playback approach which was made to be outputted to 
coincidence in two or more formats about the video signal which was refreshable 
and was reproduced in the video signal of two or more signal formats The step of 
the playback which reproduces the video signal recorded on the record medium, 
and the step of the format conversion which changes a format of the 
above-mentioned video signal reproduced at the step of the above-mentioned 
playback, The step of the bypass which doubles and outputs the video signal 
and phase which format conversion was carried out and were outputted at the 
step of the above-mentioned format conversion in the above-mentioned video 
signal reproduced at the step of the above-mentioned playback, The playback 
approach characterized by having the step of two or more outputs which choose 
and output the video signal outputted from the step of the above-mentioned 
format conversion, and the video signal outputted by the step of the 
above-mentioned bypass, and outputting a video signal to coincidence from the 
step of two or more above-mentioned outputs. 

[Claim 1 7] Change a format of the video signal which could input the video signal 
of two or more signal formats, and was inputted, and it sets to the signal 



processor in which an output is possible. A format detection means to detect the 
format information embedded at the inputted video signal, An output-format 
directions means to direct a format of the video signal outputted, The format 
information which has a format conversion means to change the format of a 
video signal by which the input was carried out [ above-mentioned ], and was 
detected by the above-mentioned format detection means, The signal processor 
characterized by changing actuation of the above-mentioned format conversion 
means automatically based on directions of the output format by the 
above-mentioned output-format directions means. 

[Claim 18] It is the signal processor characterized by the ability of the 
above-mentioned format conversion means to change an interlace scan and a 
progressive scan mutually in a signal processor according to claim 17. 
[Claim 19] It is the signal processor characterized by for the above-mentioned 
format conversion means having a filter means to interpolate the scanning line of 
an interlace scan by filtering, and to generate the scanning line of a progressive 
scan, in a signal processor according to claim 18, and for the abbreviation for 
frequency characteristics etc. being in the above-mentioned filter means by 
carrying out, and performing the above-mentioned interpolation using two kinds 
of filter factors. 

[Claim 20] It is the signal processor characterized by changing the two 



above-mentioned kinds of filter factors to the data period for 1 pixel of the video 

signal with which the input of the above-mentioned filter means was carried out 

[ above-mentioned ] in the signal processor according to claim 19. 

[Claim 21] It is the signal processor characterized by amending a gap of the 

center of gravity at the time of the above-mentioned format conversion means 

synchronizing the 1st field with the 2nd field by interlace scan in a signal 

processor according to claim 19, and outputting using the two above-mentioned 

kinds of filter factors with the above-mentioned filter means. 

[Claim 22] It is the signal processor characterized by the ability of the 

above-mentioned format conversion means to change HD format and SD format 

mutually in a signal processor according to claim 17. 

[Claim 23] The signal processor characterized by having further the 
output-control means which carries out mute of the predetermined period output 
when the format of a video signal by which the input was carried out 
[ above-mentioned ] is changed in a signal processor according to claim 17. 
[Claim 24] The signal processor characterized by having further an 
output-control means to add the synchronizing signal corresponding to the 
output format directed with the above-mentioned output-format directions means 
to the video signal outputted in a signal processor according to claim 17 based 
on directions of the above-mentioned output-format directions means. 



[Claim 25] In the signal-processing approach changes a format of the video 
signal which was refreshable and was reproduced in the video signal of two or 
more signal formats, and it was made to output The step of the format detection 
which detects the format information embedded at the inputted video signal, The 
step of the output-format directions which direct a format of the video signal 
outputted, The format information which has the step of the format conversion 
which changes the format of a video signal by which the input was carried out 
[ above-mentioned ], and was detected by the step of the above-mentioned 
format detection, The signal-processing approach characterized by changing 
actuation of the step of the above-mentioned format conversion automatically 
based on directions of the output format by the step of the above-mentioned 
output-format directions. 

[Claim 26] The video signal which could input the video signal of two or more 
signal formats, and was inputted is set in two or more formats at coincidence to 
the signal processor in which an output is possible. A format conversion means 
to change a format of the inputted video signal, A bypass means to double and 
output the video signal and phase which format conversion was carried out and 
were outputted with the above-mentioned format conversion means in the video 
signal by which the input was carried out [ above-mentioned ], The signal 
processor characterized by having two or more output means to choose and 



output the video signal outputted from the above-mentioned format conversion 
means, and the video signal outputted from the above-mentioned bypass means, 
and outputting a video signal to coincidence from two or more above-mentioned 
output means. 

[Claim 27] It is the signal processor which the above-mentioned format 
conversion means and the above-mentioned bypass means are formed in the 
brightness component and color component of the above-mentioned video 
signal in a signal processor according to claim 26, respectively, and is 
characterized by two or more above-mentioned output means choosing 
independently the above-mentioned format conversion means and the 
above-mentioned bypass means of the above-mentioned brightness component 
and the above-mentioned color component. 

[Claim 28] It has further a filter means to perform filtering in a signal processor 
according to claim 26 to the above-mentioned video signal reproduced with the 
above-mentioned playback means. The above-mentioned filter means While 
doubling the video signal and phase which format conversion was carried out 
and were outputted with the above-mentioned format conversion means and 
outputting a video signal, two or more above-mentioned output means The 
signal processor characterized by choosing the video signal outputted from the 
above-mentioned format conversion means, the video signal outputted from the 



above-mentioned bypass means, and the video signal outputted from the 
above-mentioned filter means, and making it output. 

[Claim 29] It is the signal processor which the above-mentioned filter means, the 
above-mentioned format conversion means, and the above-mentioned bypass 
means are formed in the brightness component and the color component of the 
above-mentioned video signal in a signal processor according to claim 28, 
respectively, and is characterized by for two or more above-mentioned output 
means to choose independently the above-mentioned filter means, the 
above-mentioned format conversion means, and the above-mentioned bypass 
means of the above-mentioned brightness component and the above-mentioned 
color component. 

[Claim 30] It is the signal processor characterized by carrying out mute of the 
predetermined period output when a format of the video signal with which 
playback of each of two or more above-mentioned output means was carried out 
[ above-mentioned ] in the signal processor according to claim 26 is changed. 
[Claim 31] It is the signal processor which has further an output-format directions 
means to direct a format of the video signal outputted in a signal processor 
according to claim 26, and is characterized by each of two or more 
above-mentioned output means adding the synchronizing signal corresponding 
to the output format directed with the above-mentioned output-format directions 



means based on directions of the above-mentioned output-format directions 
means to the video signal outputted. 

[Claim 32] In the signal-processing approach which was made to be outputted to 
coincidence in two or more formats about the video signal which could input the 
video signal of two or more signal formats, and was inputted The step of the 
format conversion which changes a format of the inputted video signal, The step 
of the bypass which doubles and outputs the video signal and phase which 
format conversion was carried out and were outputted at the step of the 
above-mentioned format conversion in the video signal by which the input was 
carried out [ above-mentioned ], It has the step of two or more outputs which 
choose and output the video signal outputted by the step of the 
above-mentioned format conversion, and the video signal outputted by the step 
of the above-mentioned bypass. The signal-processing approach characterized 
by outputting a video signal to coincidence from the step of two or more 
above-mentioned outputs. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 



[0001] 

[Field of the Invention] This invention relates to the regenerative apparatus and 
approach of performing format conversion of a digital video signal, a signal 
processor, and an approach while processing the digital video signal of two or 
more kinds of formats. 
[0002] 

[Description of the Prior Art] the conventional technique — setting — the video 
signal of two or more kinds of signal formats — refreshable — in addition — and 
VTR (Video Tape Recorder) into which it enabled it to change a format of a video 
signal is already proposed. There is a VTR indicated by JP,2-17t090,A as such 
a VTR. 

[0003] VTR it is made to have operating state, such as a method converter, 
changed automatically is indicated by this JP,2-171090,A with the method of the 
reproduced video signal, and the set-up video signal method. Moreover, 
performing distinction of the television standards currently recorded to this 
JP,2-171090,A by measurement of field frequency etc. is indicated. 
[0004] On the other hand, in recent years, utilization of the television 
broadcasting by the digital method is advanced, and the broadcasting format is 
also diversified. Therefore, the thing corresponding to a multi-format to which 
even VTR for broadcasting stations can respond to two or more formats by one 



set is developed. Not only the correspondence to NTSC and PAL like VTR which 
are indicated by JP,2-171090,A mentioned above but the progressive scan 
which constitutes one frame from the 1 field, and VTR which can respond also to 
HD (High Definition) method which raised resolution more are developed. 
[0005] 

[Problem(s) to be Solved by the Invention] VTR which is such a format, for 
example, could be made to carry out record playback of both 480I (480 lines, 
interlace scan) and 480P (480 lines, progressive scan) is considered. In both 
480I and 480P, since field frequency was 60Hz, there was a trouble that a format 
could not be judged by measurement of the field frequency of a video signal, like 
the example of JP,2-171090,A mentioned above. 

[0006] Moreover, the format of the video signal used by digital television 
broadcast in recent years is very complicated. For example, SMPTE to which the 
chroma format is set to transmit a signal not only in the specification of 4:2:2 but 
in the band of 4:2:0 even if it is the signal of 480P The specification called 294M 
also exists. In order for a chroma format to output 4:2:2 video signals by this 
specification, only a chroma signal needs to band-limit perpendicularly. That is, 
the alternative it not only to perform method conversion, but whether to perform 
filtering to a chroma signal in this case is needed. In the former, VTR with such 
alternative had the trouble of having not existed. 



[0007] Furthermore, in VTR for broadcasting stations, it is necessary to output a 
video signal synchronizing with an external reference. Also when outputting the 
above-mentioned signal of 4801 and 480P to coincidence, as for the signal of 
480P, it is desirable to synchronize with the frame period (30Hz) of the signal of 
4801. This is [ the edit corresponding to the conventional time code, and ] 
SMPTE. It is from the reasons of adjustment with the dual link method specified 
to 294M etc. In addition, a dual link method is a method which transmits the 
video signal of a progressive scan to Link A and Link B by turns for every Rhine, 
respectively. Odd lines and even lines interchange for every field. Moreover, the 
time amount which processing takes usually differs by the l/P conversion which 
changes the signal of 4801 into 480P, and the P/l conversion which changes the 
signal of 480P into 4801. 

[0008] Also in such a situation, when an output has only one line, the phase of 
an output signal can be doubled with an external reference by what the playback 
initiation phase in the output video signal of VTR is doubled for to an external 
reference (it is made to precede). However, when there are a system in which an 
output carries out method conversion, and two systems which do not carry out 
method conversion, in order to double both lines with a right phase, a certain 
phase ****** is needed between the system which carries out method conversion, 
and the system which does not carry out method conversion. There was a 



trouble that VTR with which this point was taken into consideration did not exist 
conventionally. 

[0009] The output of VTR for broadcasting stations may be used for the 
synchronous criteria of other equipments further again. Therefore, also when 
starting playback of the video signal of a format which replaces a tape, for 
example and is different from before, it needs to be outputted correctly, without 
confusing the synchronization of an output signal. Moreover, when a format of a 
regenerative signal changes with exchange of a tape, in the interior of VTR, 
modes of operation of a regenerative-circuit system, such as an error correction 
circuit, a video decoder circuit, and a method conversion circuit, will be changed. 
By the time actuation was stabilized after the mode of operation was changed, 
the time amount for several seconds or dozens of seconds was required, and 
there was a trouble that the signal under malfunction will be outputted between 
them. 

[0010] Moreover, although **** explained as a premise VTR which outputs two 
video signals of a different format, such as 480I and 480P, for example, also 
when saying that he wants to output only a request of a user and the signal of 
one format by the goods gestalt two lines, it thinks. 

[0011] Furthermore, in a format of 480I, when gear change playback like 1/2X 
playback [ as / whose tape speed at the time of playback is 1/2 at the time of 



record ] is performed, the interlace structure of a playback video signal collapses. 
That is, 1/2X playback is performed by continuing and carrying out 2 field partial 
output of the 1st field, next continuing and carrying out 2 field partial output of the 
2nd field. In this case, although the signal of the first field [ 1st ] is displayed in 
the Rhine location of the 1st original field, the signal of the 1st next field 
reproduced continuously is displayed in the Rhine location of the 2nd field. The 
same is said of the signal of the 2nd field. Consequently, the trouble that pitching 
(vertical movement) of 1/2-line width of face will occur was shown in the display 
screen. 

[0012] In order to have made the configuration for solving the trouble 
enumerated above further again build in VTR, in the former, the circuit became 
large-scale and there was a trouble that cost will also go up. 
[0013] Therefore, it has two or more video outlets, and the purpose of this 
invention is cheap and is to offer the regenerative apparatus which can be 
miniaturized, an approach, a signal processor, and an approach while it 
corresponds to a different format video signal. 
[0014] 

[Means for Solving the Problem] This invention is refreshable in the video signal 
of two or more signal formats, in order to solve the technical problem mentioned 
above. And change a format of the reproduced video signal and it sets to the 



regenerative apparatus in which an output is possible. A playback means to 
reproduce the video signal which format information was embedded and was 
recorded from a record medium, A format detection means to detect format 
information from the video signal reproduced with the playback means, An 
output-format directions means to direct a format of the video signal outputted, 
The format information which has a format conversion means to change a format 
of the video signal reproduced with the playback means, and was detected by 
the format detection means, It is the regenerative apparatus characterized by 
changing actuation of a format conversion means automatically based on 
directions of the output format by the output-format directions means. 
[0015] Moreover, this invention is refreshable in the video signal of two or more 
signal formats. And it sets to the playback approach changes a format of the 
reproduced video signal and it was made to output. The step of the playback 
which reproduces the video signal which format information was embedded and 
was recorded from a record medium, The step of the format detection which 
detects format information from the video signal reproduced at the reproductive 
step, The step of the output-format directions which direct a format of the video 
signal outputted, The format information which has the step of the format 
conversion which changes a format of the video signal reproduced at the 
reproductive step, and was detected by the step of format detection, It is the 



playback approach characterized by changing actuation at the step of format 
conversion automatically based on directions of the output format by the step of 
output-format directions. 

[0016] Moreover, this invention is refreshable in the video signal of two or more 
signal formats. And the reproduced video signal is set in two or more formats at 
coincidence to the regenerative apparatus in which an output is possible. A 
playback means to reproduce the video signal recorded on the record medium, 
and a format conversion means to change a format of the video signal 
reproduced with the playback means, A bypass means to double and output the 
video signal and phase which format conversion was carried out and were 
outputted with the format conversion means in the video signal reproduced with 
the playback means, It is the regenerative apparatus characterized by having 
two or more output means to choose and output the video signal outputted from 
the format conversion means, and the video signal outputted from the bypass 
means, and outputting a video signal to coincidence from two or more output 
means. 

[0017] Moreover, this invention is refreshable in the video signal of two or more 
signal formats. And the reproduced video signal is set to the playback approach 
which was made to be outputted to coincidence in two or more formats. The step 
of the playback which reproduces the video signal recorded on the record 



medium, and the step of the format conversion which changes a format of the 
video signal reproduced at the reproductive step, The step of the bypass which 
doubles and outputs the video signal and phase which format conversion was 
carried out and were outputted at the step of format conversion in the video 
signal reproduced at the reproductive step, It is the playback approach 
characterized by having the step of two or more outputs which choose and 
output the video signal outputted from the step of format conversion, and the 
video signal outputted by the step of a bypass, and outputting a video signal to 
coincidence from the step of two or more outputs. 

[0018] Moreover, this invention can input the video signal of two or more signal 
formats. And change a format of the inputted video signal and it sets to the 
signal processor in which an output is possible. A format detection means to 
detect the format information embedded at the inputted video signal, An 
output-format directions means to direct a format of the video signal outputted, 
The format information which has a format conversion means to change a format 
of the inputted video signal, and was detected by the format detection means, It 
is the signal processor characterized by changing actuation of a format 
conversion means automatically based on directions of the output format by the 
output-format directions means. 

[0019] Moreover, this invention is refreshable in the video signal of two or more 



signal formats. And it sets to the signal-processing approach changes a format 
of the reproduced video signal and it was made to output. The step of the format 
detection which detects the format information embedded at the inputted video 
signal, The step of the output-format directions which direct a format of the video 
signal outputted, The format information which has the step of the format 
conversion which changes a format of the inputted video signal, and was 
detected by the step of format detection, It is the signal-processing approach 
characterized by changing actuation of the step of format conversion 
automatically based on directions of the output format by the step of 
output-format directions. 

[0020] Moreover, this invention can input the video signal of two or more signal 
formats. And the inputted video signal is set in two or more formats at 
coincidence to the signal processor in which an output is possible. A format 
conversion means to change a format of the inputted video signal, A bypass 
means to double and output the video signal and phase which format conversion 
was carried out and were outputted with the format conversion means in the 
inputted video signal, It is the signal processor characterized by having two or 
more output means to choose and output the video signal outputted from the 
format conversion means, and the video signal outputted from the bypass 
means, and outputting a video signal to coincidence from two or more output 



means. 

[0021] Moreover, this invention can input the video signal of two or more signal 
formats. And the inputted video signal is set to the signal-processing approach 
which was made to be outputted to coincidence in two or more formats. The step 
of the format conversion which changes a format of the inputted video signal, 
The step of the bypass which doubles and outputs the video signal and phase 
which format conversion was carried out and were outputted at the step of 
format conversion in the inputted video signal, It is the signal-processing 
approach characterized by having the step of two or more outputs which choose 
and output the video signal outputted by the step of format conversion, and the 
video signal outputted by the step of a bypass, and outputting a video signal to 
coincidence from the step of two or more outputs. 

[0022] As mentioned above, since actuation of format conversion is 
automatically changed based on the format information embedded at the time of 
the record detected from the reproduced video signal, and output-format 
directions, invention given in claims 1 and 9 can respond to two or more 
playbacks and outputs of the video signal of a format. 

[0023] Moreover, invention given in claims 10 and 16 can double a phase, and 
can output the video signal by which format conversion was carried out based on 
the format information embedded at the time of the record detected from the 



reproduced video signal, and the playback video signal which had format 
conversion bypassed to coincidence, respectively. 

[0024] Moreover, since actuation of format conversion is automatically changed 
based on the format information which was detected from the inputted video 
signal and which was embedded beforehand, and output-format information, 
invention given in claims 17 and 25 can respond to I/O of the video signal of two 
or more formats. 

[0025] Moreover, invention given in claims 26 and 32 can double a phase, and 
can output the video signal by which format conversion was carried out based on 
the format information which was detected from the inputted video signal, and 
which was embedded beforehand, and the playback video signal which had 
format conversion bypassed to coincidence, respectively. 
[0026] 

[Embodiment of the Invention] Hereafter, one gestalt of implementation of this 
invention is explained. First, in order to make an understanding easy, a record 
format applicable to this invention is explained. Compression coding of the 
digital video signal is carried out by the predetermined method. With one gestalt 
of this operation, compression coding of a digital video signal is performed using 
MPEG 2 (Moving Pictures Experts Group 2) which is a compression coding 
method using the motion compensation by DCT (Discrete Cosine Transform) 



and the motion vector. Inner sign parity and outside sign parity are added to the 
digital video signal by which compression coding was carried out, and error 
correction coding is carried out using a product code. And DID which shows the 
information about ID for identifying the SYNC pattern for detecting a 
synchronization and a sink block per inner sign parity to the data by which error 
correction coding was carried out, and the contents of data recorded is added, 
and a sink block is constituted. Data are treated as a packet per sink block. 
[0027] A SYNC pattern and the data to which ID and DID were added are helical 
scans, with are recorded on a magnetic tape by the magnetic head prepared on 
the rotating drum. Plurality is prepared in the location where the magnetic head 
counters mutually on a rotating drum, respectively. That is, when a magnetic 
tape is an about 180-degree contact angle, with is twisted around the rotary 
head, two or more trucks can be formed in coincidence by 180-degree rotation of 
a rotary head. Moreover, let the magnetic head be a lot by two pieces from which 
an azimuth differs mutually. Two or more magnetic heads are arranged so that 
the azimuths of an adjoining truck may differ mutually. 

[0028] Drawing 1 shows an example of the track format formed on a magnetic 
tape of the rotary head mentioned above. This is an example on which the video 
and audio data per frame are recorded by eight trucks. For example, the 
interlace signal (480 I signals) and audio signal whose number of effective level 



pixels 50Mbps(es) and the number of effective Rhine is [ frame frequency ] 720 
pixels in 480 for 29.97Hz and a rate are recorded. Moreover, 25Hz and a rate 
can record [ frame frequency / 50Mbps(es) and the number of effective Rhine / 
the number of effective level pixels ] by 576 with the tape format as drawing 1 
also with same interlace signal (576 I signals) and audio signal which are 720 
pixels. 

[0029] One segment is constituted by two trucks of a mutually different azimuth. 
That is, eight trucks consist of four segments. An azimuth, and a corresponding 
track number [0] and a corresponding track number [1] are attached to 1 set of 
trucks which constitute a segment. In the example shown in drawing 1 , between 
eight trucks of the first half, and eight trucks of the second half, while a track 
number is replaced, a mutually different truck sequence for every frame is 
attached. Thereby, among 1 set of magnetic heads from which an azimuth 
differs, even if one side reads by blinding etc. and lapses into disabling, it can 
remove the effect of an error using the data of a front frame, and can perform 
retouching of data good. 

[0030] In each of a truck, the video sector by which a video data is recorded on a 
both-ends side is allotted, it is inserted into a video sector and the audio sector 
on which audio data are recorded is allotted. In addition, this drawing 1 and 
drawing 2 mentioned later show arrangement of the sector on a tape. 



[0031] It enables it to treat the audio data of eight channels in this example. 
A1-A8 show 1-8ch of audio data, respectively. Audio data can change an array 
per segment and are recorded. Moreover, in this example, the data for 4 
error-correction block are interleaved to one truck, and a video data is Upper. 
Side and Lower It is divided and recorded on the sector of Side. Lower A system 
area is established in a predetermined location at the video sector of Side. 
[0032] In addition, in drawing 1 , SAT1 (Tr) and SAT2 (Tm) are area where the 
signal for a servo lock is recorded. Moreover, between each record area, the gap 
(Vg1, Sg1, Ag, Sg2, Sg3, and Vg2) of predetermined magnitude is prepared. 
[0033] Although drawing 1 is an example which records the data per frame by 
eight trucks, it can record the data per frame by four trucks, six trucks, etc. 
depending on the format of data which carries out record playback. One frame of 
drawing 2 A is a format of six trucks. A truck sequence is set to [0] in this 
example. 

[0034] As shown in drawing 2 B, the data recorded on a tape consist of two or 
more blocks divided into the regular intervals called the sink block mentioned 
above. Drawing 2 C shows the configuration of a sink block roughly. From the 
head of a sink block, it is allotted in order of a SYNC pattern, ID and DID, and 
inner sign parity. The minimum thing of the data unit recorded or reproduced is 1 
sink block. Much sink blocks are put in order ( drawing 2 B), for example, a video 



sector is formed ( drawing 2 A). 

[0035] ID consists of two parts, IDO and ID1, and the information for identifying 
each sink block is stored. Drawing 3 A shows an example of bit assignment of 
IDO and ID1. Identification information (SYNC ID) for IDO to identify each of the 
sink block in 1 truck is stored. SYNC ID is the serial number. SYNC ID is 
expressed by 8 bits. 

[0036] The information concerning [ ID1 ] the truck of a sink block is stored. 
When the MSB side is made into a bit 7 and the LSB side is made into a bit 0, 
about this sink block, truck a top (Upper) or the bottom (Lower) is shown by the 
bit 7, and the segment of a truck is shown by a bit 5 - the bit 2. Moreover, the 
track number corresponding to the azimuth of a truck in a bit 1 is shown, and, as 
for a bit 0, it is shown the thing of the method of what this sink block is among a 
video data and audio data. 

[0037] The information concerning [ DID ] a payload is stored. Based on the 
value of the bit 0 of ID1 mentioned above, the contents of DID differ in video and 
an audio. Drawing 3 B shows an example of bit assignment of DID in the case of 
video. Let the bit 7 - the bit 4 be undefined (Reserved). Bits 3 and 2 are the 
modes of a payload, for example, the type of a payload is shown. Bits 3 and 2 
are auxiliary. It is shown that one piece or two macro blocks are stored in a 
payload in a bit 1 . It is shown whether the video data stored in a payload in a bit 



0 is outside sign parity. 

[0038] Drawing 3 C shows an example of bit assignment of DID in the case of an 
audio. The bit 7 - the bit 4 are set to Reserved. It is shown whether the data 
stored in the payload in the bit 3 are audio data, or it is common data. When the 
audio data by which compression coding was carried out are stored to the 
payload, let a bit 3 be the value which shows data. 

[0039] The information on 5 field sequence [ in / in [Amode2], [Amodel], and 
[AmodeO] of a bit 2 - a bit 0 / NTSC system ] is stored. That is, in NTSC system, 
to the 1 field of a video signal, when the sampling frequency of an audio signal is 
48kHz, it is in any of 800 samples and 801 samples, and this sequence gathers 
every 5 fields. It is shown by a bit 2 - the bit 0 where [ of a sequence ] it is located. 
[0040] Moreover, although mentioned later, it is shown that this bit 2 - a bit 0 are 
AUX(s)2 whose continuing data are the information which identifies a record 
format of video when [7] is expressed by that triplet. 

[0041] In this invention, it is one set (VTR is called hereafter) of a video tape 
recorder, and the video signal of two or more formats is treated. Drawing 4 
illustrates about two or more formats of this video signal. For example, it 
corresponds to the format mode of mutually different 14, and picture frame size 
corresponds to two kinds, 720 pixel x480 line and 720 pixel x576 line. In each of 
each format mode, the rate in the case of compression coding of a video data is 



set up so that the shortest record wavelength at the time of recording on a 
magnetic tape may spread abbreviation etc. and may become mutually. 
[0042] In this format, the scanning mode of two kinds of screens, an interlace 
scan and a progressive (non-interlace) scan, is supported. One frame is 
constituted from the 2 fields by interlace scan. On the other hand, by progressive 
scan, a screen is completed by one frame. In addition, also in a progressive scan, 
an one-frame period shall be equivalent to 2 field period. Moreover, in each 
format mode of drawing 4 , by progressive scan, "i" is given beside the number 
of Rhine and these are expressed with "p" and an interlace scan to it. 
[0043] For drawing 4 , it is classified in the direction of a train according to frame 
frequency, and each is Edit. It is identified by Freq. For example, each value of 
[0], [2], [3], [5], and [6] is assigned for frame frequency as EditFreq to 23.976Hz, 
25Hz, 29.97Hz, 50Hz, and 59.97Hz, respectively. 

[0044] The train whose frame frequency is 23.976Hz, 50Hz, and 59.94Hz is the 
group to whom a progressive scan is given, and, as for each of each group, the 
two different modes of a video rate are defined. In addition, the mode in which 
frame frequency is 23.976Hz is the mode corresponding to cinema, for example, 
one frame consists of the 2 fields of the same image. Moreover, the group 
whose frame frequency is 25Hz and 29.97Hz has the mode which is two from 
which the video rate which carries out an interlace scan differs, respectively, and 



the mode which is two from which the video rate which carries out a progressive 
scan differs. In the mode of a progressive scan of this group, one frame consists 
of the 2 fields of the same image like above-mentioned cinema mode. The flag 
which serves as a scanning method from the value of either [1] or [0] to a video 
rate, respectively is assigned. As for all the numbers of Rhine, the flag of the 
value of [1] is assigned in this example. 

[0045] That is, each video format mode shown in this drawing 4 is discriminable 
from the value of [EditFreq] with each flag of [line], [scan], and [rate]. 
[0046] On the other hand, about audio data, a sampling frequency and a 
quantifying bit number are common respectively, for example, are made into 
48kHz and 16 bits per one sample. The number of channels supports eight 
channels and four channels. Moreover, the die length of the sink block which is 
incompressible as for audio data, is treated with this 1 operation gestalt, and 
stores audio data is fixed by the number of bits and frame frequency per sample. 
That is, if the die length of the sink block which stores audio data has the same 
number of bits and frame frequency per sample, it will not be concerned with the 
picture frame and compression rate of video, but will serve as constant value. 
[0047] Drawing 5 - drawing 7 show the example of arrangement of the audio 
data in 1 error-correction block for every frame frequency. These drawing 5 - 
drawing 7 show the arrangement after addition of outside sign parity. As shown 



in drawing 5 A, drawing 6 A, and drawing 7 A, two error correction blocks to 
which sign parity was given outside those for 10 sink block to the audio data of 8 
sink block at 1 field period or 1 P frame period are formed. 
[0048] The audio data of each channel constitute 1 error-correction block from a 
sample of No. even of 1 field period, and a sample of No. odd, respectively. That 
is, 2 error-correction block is formed at 1 field period. In drawing 5 B, drawing 6 B, 
and drawing 7 B, each frame under 1 error-correction block expresses the data 
of one sample. A number is a sample number attached in order of the sample. In 
addition, PV 0-9 shows outside sign parity. In this example, since one sample is 
16 bits (2 bytes), each frame is data for 16 bits, respectively. 
[0049] Frame frequency is an example (59.94Hz (progressive scan) or 29.97Hz 
(INTARESU scan)), and the audio data of drawing 5 of 1 field period are 800 or 
801 samples. Frame frequency is an example (50Hz (progressive scan) or 25Hz 
(INTARESU scan)), and, as for drawing 6 , the audio data of 1 field period 
consist of 960 samples. Moreover, drawing 7 is an example whose frame 
frequency is 23.976Hz, and the audio data of 1 field period consist of 1001 
samples. It is common in drawing 5 - drawing 7 , and it is the packet from which 
each of each line constitutes 1 sink block, and 1 error-correction block consists 
of sign parity outside those for the data for 8 sink block, and 10 sink block. 
[0050] AUX data are stored in a part for one top sample in each of 3 sink block of 



the beginning of each error correction block. Drawing 8 shows an example of the 
contents of each AUX data. Drawing 8 A shows the example of bit assignment of 
AUX data, and drawing 8 B shows the semantics of each data. 
[0051] The 2-bit data Amd which identify the 1-bit data D showing whether 
AUX(s)0 are the 1-bit bit length data B showing whether it is [ 24-bit ] whether the 
2-bit data EF showing the editing point of an audio and a quantifying bit number 
are 16 bits and incompressible audio data and audio mode, and a sampling 
frequency consist of 2-bit data FS showing any which are 48kHz, 44.1kHz, 
32kHz, and 96Hz they are. When continuing 8 bits and one sample are 24 bits, 8 
more bits is set to Reserved (reservation). 
[0052] As for AUX1 , the whole is set to Reserved (reservation). 
[0053] As for data AUX2, let 8 bits of the beginning be a format mode. When 
continuing 8 bits and one sample are 24 bits, 8 more bits is set to Reserved 
(reservation). A format mode consists of 2 bits [Line mode], 2 bits [Rate], 1-bit 
[Scan], and [Freq] of a triplet. These [Line mode], [Rate], [Scan], and [Freq] 
correspond to [Edit Freq], [line], [scan], and [rate] which were shown in 
above-mentioned drawing 4 , respectively. That is, a video format can be known 
by seeing this data AUX2. 

[0054] Drawing 9 shows an example of the track format which records a video 
data and audio data. The track format as drawing 2 mentioned above with this 



same drawing 9 is shown, and six trucks correspond to 1P frame. As shown in 
drawing 9 A, in this example, eight audio sectors are arranged at a time to each 
truck, and each audio sector consists of a 6 sink block. The data for one frame 
are recorded on six trucks, and it is 6 sink block x6 truck, and audio data are 
considered as all 36 sink blocks, and correspond to above-mentioned drawing 5 
- drawing 7 . 

[0055] The block ID (FF, FE, FD, FC, FB, FA: wholly hexadecimal notation) with 
which each audio sector continued from head trace as an example was shown in 
drawing 9 B is assigned. As an example is shown in drawing 9 C, from head 
trace, 2 bytes of SYNC pattern, 2 bytes of block ID, and 1 byte of DID are 
allotted, and, as for each sink block, the data packet in which audio data are 
stored continuously is allotted. 12 bytes of inner sign parity is allotted after the 
packet of audio data. As for the data packet, data are stuffed into DO, D1 , D2, 
order per 1 byte from the head. That is, the first 8 bits of the AUXO, AUX1, and 
data AUX2 which were mentioned above will be stored in DO of the head of a 
data packet. 

[0056] In this example, when predetermined information is stored to DID 
mentioned above and this predetermined information is acquired from DID, it is 
shown that 8 bytes of head of data AUX2 is stored in DO of the continuing data 
packet. When [7] is expressed by the low order triplet (AmodeO, Amodel, and 



Amode2) of DID of audio data in bit assignment of DID mentioned above, more 
specifically, it is supposed that DO of the continuing data packet is data AUX2. 
[0057] Next, one gestalt of implementation of this invention is explained, 
referring to a drawing. Drawing 10 shows the configuration of an example of the 
reversion system of the digital video tape recorder by one gestalt of 
implementation of this invention. The digital video signal which is the format 
mentioned above, with was recorded on the magnetic tape is reproducible with 
this configuration. In addition, in the following explanation, this digital video tape 
recorder shall support the format of two digital video signals, 480 lines / interlace 
scan (it is called 480I for short), and 480 lines / progressive scan (it is called 
480P for short). 

[0058] In a digital video tape recorder, the regenerative signal reproduced from 
the magnetic tape is supplied to a regenerative circuit 10 by the magnetic head 
prepared in the rotating drum which is not illustrated. A regenerative circuit 10 
changes the supplied regenerative signal into digital data including playback 
amplifier, a playback equalizer, PLL (Phase Locked Loop), a demodulator circuit, 
etc. 

[0059] The digital data outputted from the regenerative circuit 10 is supplied to 
the SYNC-ID detector 11, and a SYNC pattern, and ID and DID are extracted. If 
the sink block concerned is judged to be the block containing AUX of audio data 



based on extracted DID, AUX2 will be read and a record format of a video signal 
will be distinguished. In this example, it is distinguished whether a record format 
is 4801 or it is 480P. Based on this distinction result, the playback format 
indication signal which directs a playback format is outputted. A playback format 
indication signal is supplied to the error correction circuit 12 and the video 
decoder circuit 13 while it is supplied to the output-control circuit 18. 
[0060] The data outputted from the SYNC-ID detector are supplied to the error 
correction circuit 12. In the error correction circuit 12, the error correction of the 
decryption processing of an error correction sign is performed and carried out to 
the playback data supplied from the SYNC-ID detector 11 according to 
directions of a playback format indication signal. When an error exists exceeding 
the error correction capacity of an error correction sign at this time, an error 
correction is not performed but the error flag which shows that an error exists is 
outputted. An error flag is used in the error retouching circuit which is not 
illustrated, for example. 

[0061] The data by which the error correction was carried out in the error 
correction circuit 12 are supplied to the video decoder circuit 13. In the video 
decoder circuit 13, according to directions of a playback format indication signal, 
MPEG 2 is decoded to the supplied playback data, the signal by which 
compression coding was carried out is elongated and the digital video signal of 



baseband is outputted. The brightness component Y of the digital video signal 
outputted from the video decoder circuit 13 is supplied to the perpendicular filter 
block 14, and the color component C is supplied to the perpendicular filter block 
15. 

[0062] The perpendicular filter block 14 consists of the method conversion circuit 
20, a perpendicular filter circuit 21, and a delay equalization circuit 22. The 
method conversion circuit 20 performs conversion (P/l conversion) to the 
interlace scan from a progressive scan, and conversion (l/P conversion) to the 
progressive scan from an interlace scan to the supplied video signal. 
[0063] Moreover, the perpendicular filter circuit 21 cancels pitching of the display 
screen produced because the field polarities of the reference signal supplied , 
from the outside and the video signal outputted from the video decoder circuit 13, 
i.e., the correspondence relation between the ODD field and the EVEN field, 
differ. 

[0064] On the other hand, the delay equalization circuit 22 is a circuit which 
obtains a non-changed output, and in order to double with the phase of the 
digital video signal outputted from the method conversion circuit 20 and the 
perpendicular filter circuit 21, it gives delay of the specified quantity to the 
supplied digital video signal. The signal outputted from the method conversion 
circuit 20, the perpendicular filter circuit 21, and the delay equalization circuit 22 



is supplied to the input electronic switches 30 and 34 of output circuits 16 and 17, 
respectively. 

[0065] Like the above-mentioned perpendicular filter block 14, the perpendicular 
filter block 15 consists of the method conversion circuit 23, a perpendicular filter 
circuit 24, and a delay equalization circuit 25, and that of the perpendicular filter 
block 14 is controllable independently. The chrominance-signal component C of 
the digital video signal supplied to the perpendicular filter block 15 is made to be 
the same as that of **** in processing predetermined in these circuits, and is 
supplied to the input electronic switches 31 and 35 of output circuits 16 and 17, 
respectively. 

[0066] Based on the selection indication signal outputted from the output-control 
circuit 18, the input electronic switches 30 and 34 change alternatively the digital s 
video signal outputted from the delay equalization circuit 22, the method 
conversion circuit 20, and the perpendicular filter circuit 21, and output it. The 
input electronic switches 31 and 35 change and output similarly the digital video 
signal outputted from the delay equalization circuit 25, the method conversion 
circuit 23, and the perpendicular filter circuit 24 based on the selection indication 
signal outputted from the output-control circuit 18. 

[0067] For example, when playback of the signal of 480P format is directed by 
the playback format indication signal and the output of the signal of a 480I format 



is directed by the output-format indication signal, it is shown that it is necessary 
to carry out method conversion and to output the signal reproduced in the 480P 
format to a 4801 format. Therefore, the output of the method conversion circuit 
20 is chosen by the input electronic switch 30, and the output of the method 
conversion circuit 23 is chosen by the input electronic switch 31. 
[0068] In an output circuit 16, the luminance signal Y and chrominance signal C 
which were outputted from the input electronic switches 30 and 31, respectively 
are supplied to the mute circuit 32. The mute circuit 32 transposes the 
predetermined period after the format of the reproduced video signal was 
changed based on the directions from the control circuit which is not illustrated, 
the supplied luminance signal Y, and a chrominance signal C to a predetermined 
signal, for example, a signal which displays gray, and is outputted. It is continued 
for several seconds until actuation of the circuit 13 of a reversion system, for 
example, a video decoder circuit, is stabilized by replacement of the signal by 
the mute circuit 32. 

[0069] The digital video signal outputted from the mute circuit 32 is supplied to 
synchronizing signal generating / addition circuit 33. Synchronizing signal 
generating / addition circuit 33 has a counter, and generates a sink pattern 
based on the synchronizing signal (reference signal) supplied from the outside. 
The generated sink pattern is added to predetermined and the digital video 



signal supplied to synchronizing signal generating / addition circuit 33 is 
outputted. 

[0070] It is made for synchronizing signal generating / addition circuit 33 to 
continue operating corresponding to a fixed format according to directions of the 
output format set up by the switch formed, for example in the panel side of this 
VTR. 

[0071] Also in an output circuit 17, the same processing as the above-mentioned 
output circuit 16 is made by the input electronic switches 34 and 35, the mute 
circuit 36, and synchronizing signal generating / addition circuit 37, and a digital 
video signal is outputted. The input of an external synchronizing signal and the 
directions of an output format to output circuits 16 and 17 can be performed 
independently, respectively. Therefore, output circuits 16 and 17 can output 
independently the digital video signal of a mutually different format, respectively. 
[0072] The output-control circuit 18 outputs the input electronic switches 30 and 
31 and the selection indication signal over the input change signals 34 and 35 
based on the playback format indication signal supplied from the SYNC-ID 
detector 11, and the output-format indication signal based on the actuation from 
the panel side of this VTR for example. For example, when the playback whose 
playback format indication signal is 480P is shown and the output-format 
indication signal shows the output of 480I, in the input electronic switch 30 and 



the input electronic switch 31 , the output of the method conversion circuit 20 and 
the method conversion circuit 23 is chosen, respectively. In addition, an 
output-format indication signal can input two independent lines corresponding to 
output circuits 16 and 17. 

[0073] the input electronic switch allotted to the head of an output circuit after 
preparing independently the method conversion circuit, the perpendicular filter 
circuit, and the delay equalization circuit to the luminance signal Y and the 
chrominance signal C, respectively and doubling these output phases in this 
invention, as mentioned above — a luminance signal Y and a chrominance signal 
C - he is trying to change independently each And format conversion between 
480I and 480P is performed free, and it enables it to output the playback digital 
video signal of the signal format of 480I and 480P reproduced from the magnetic; 
tape to the output of two lines, respectively. 

[0074] Here, the digital video signal inputted into the perpendicular filter block 14 
is explained roughly. Drawing 11 shows the physical relationship of Rhine of a 
digital video signal whose signal formats are 480I and 480P. In addition, field 
frequency is a 480P and 480I format, and is set to both 60Hz. In addition, since 
the perpendicular filter block 15 is equivalent to the perpendicular filter block 14, 
detailed explanation is omitted. 

[0075] When a signal format is 480P, as shown in drawing 11 A, the 1 field 



consists of 525 lines. The number of effective Rhine displayed on a screen 
among a total of 525 lines is made into 480. On the other hand, when a signal 
format is 4801, as an example is shown in drawing 11 B, a total of 525 lines is 
divided into the 1st field and the 2nd field, and one frame consists of these 1st 
and 2nd fields. The 1st field consists of the 1st line to the 263rd line, and the 2nd 
field from the 264th line is started behind time by 1/2 line from initiation Rhine 
(the 1st line) of the 1st field. That is, in a 480I format, the 2nd field will be 
displayed on a lower location by 1/2 line rather than the 1st field on a screen. 
[0076] Here, the case where gear change playback which plays the magnetic 
tape with which such a video signal was recorded at a different rate from the 
time of record is performed is considered. In addition, gear change playback 
shall be 1/2X playback reproduced at the rate of the rate of less than 1X, for 
example, the one half at the time of record, here. Moreover, below, the "ODD 
field" and the 2nd field are explained for the 1st field in an interlace scan as the 
"EVEN field." 

[0077] Drawing 12 shows roughly the order of an output of ODD and the EVEN 
field in an interlace scan in the case of 1/2X playback. In the case of 1/2X 
playback, one frame is usually outputted at the original period of two frames in 
the case of playback, and as an example is shown in drawing 12 B, ODD and the 
EVEN field are continuously outputted to an original one-frame period by a unit 



of 2 times, respectively. This differs from the order of an output of original ODD 
and the EVEN field as shown in drawing 12 A, and the field reversed to original 
ODD and the sequence of the EVEN field exists. 

[0078] On the other hand, in synchronizing the video signal outputted from this 
VTR with the synchronizing signal supplied from the outside, for example, 
displaying it on a monitor etc., in the field which this ODD and EVEN have 
reversed, the signal of the EVEN field will be displayed on the Rhine location of 
the original ODD field, or the signal of the ODD field will be conversely displayed 
on the Rhine location of the original EVEN field, and un-arranging arises. 
[0079] In order to avoid this, perpendicular filtering is usually performed to the 
video signal outputted, and the center of gravity of a screen is moved. With one 
gestalt of this operation, processing of the perpendicular filter block 14 and 15 
smell lever is made. 

[0080] Next, the perpendicular filter blocks 14 and 15 are explained more to a 
detail. In addition, since the perpendicular filter blocks 14 and 15 are realizable 
with the configuration of abbreviation identitas, below, the perpendicular filter 
block 14 is explained. Drawing 13 shows the configuration of an example of the 
perpendicular filter block 14 more to a detail. The playback video signal 
outputted from the video decoder circuit 13 is supplied to multiplier multiplier 51 A 
while it is supplied to the delay circuits 50A-50D of 4 ream. The output of delay 



circuits 50A-50D is supplied to the multiplier multipliers 51B-51E, respectively. 
[0081] A perpendicular filter consists of delay circuits 50A-50D of 4 reams, 
multiplier multipliers 51A-51D, and an adder 52. The delay circuits 50A-50D of 4 
reams consist for example, of Rhine memory, and delay for one line is given to 
the signal inputted, respectively. The delay for one line is equivalent to 64 
microseconds, when a signal format is 480I, and it corresponds at 32 
microseconds at the time of 480P. 

[0082] Drawing 14 shows the multiplier multipliers 51A-51E further to a detail. 
Each of the multiplier multipliers 51A-51E carries out the multiplication of the 
video signal which chose the multiplier set to two multiplier registers by the 
multiplier selection circuitry, and was inputted as the selected multiplier by the 
multiplication circuit. Since these multipliers multipliers 51A-51E are the same 
configurations, they explain multiplier multiplier 51A. Multipliers a1 and b1 are 
set to two multiplier registers. Multipliers a1 and b1 are chosen by multiplier 
selection-circuitry 53A based on the playback format indication signal and 
output-format indication signal which were mentioned above. The multiplier 
chosen by multiplier selection-circuitry 53A multiplies by the digital video signal 
inputted into multiplication circuit 54A, and it is outputted. 

[0083] Also in the multiplier multiplication circuits 51B-51E, multipliers a2-a5 and 
selection of b2-b5 are made similarly, and a multiplier takes an advantage to the 



inputted digital video signal. The signal outputted from each of the multiplier 
multiplication circuits 51A-51E is added with an adder 52, and is compounded 
and outputted to the signal for one line. 

[0084] Drawing 15 shows multipliers a1-a5 and the example of b1-b5. Each 
multiplier shown in this drawing 15 is a well-known value used in the case of the 
format conversion of a video signal. In drawing 15 , the multipliers a1-a5 of a 
train (a), and b1-b5 are multipliers generally in the case of l/P conversion used, 
when multipliers a1-a5 are used, only in 0.5 H, a center of gravity shifts, and 
when multipliers b1-b5 are used, a center of gravity does not shift. Moreover, 
when the multiplier of this train (a) is used, the frequency characteristics of a 
signal fall to one half. 

[0085] The multipliers a1-a5 of a train (b) are multipliers generally in the case of 
1/2X playback used, when multipliers a1-a5 are used, only in 5/8H, a center of 
gravity shifts, and when multipliers b1-b5 are used, only in 1/8H, a center of 
gravity shifts. While using in order to amend the center-of-gravity gap in the case 
of ODD/EVEN field reversal [ in / for the multipliers a1-a5 of this train (b), and 
b1-b5 / 1/2X playback of the conventional direction for use ], with one gestalt of 
this operation, it uses also in the case of l/P conversion, so that it may mention 
later. 

[0086] Moreover, the multipliers a1-a5 of a train (c), and b1-b5 are multipliers 



used in case P/l conversion is performed. Since the value with respectively 
same multipliers a1-a5 and multipliers b1-b5 is used, change of a center of 
gravity is not produced in conversion by the train (c). The frequency 
characteristics of a signal are dropped on conversion by this train (c) in one half 
like conversion by the above-mentioned train (a). 

[0087] In the multiplier of a train (b), a gap of a center of gravity with a 
perpendicular filter is set to 5/8H so that it may understand by drawing 15 . 
Moreover, also in the case of processing which does not shift a center of gravity, 
only 1/8H shift a center of gravity in fact. Moreover, in the train (a) and the train 
(c), a multiplier from which both frequency characteristics fall is used. Thereby, 
the image quality of the video signal outputted can be set constant by the case 
where a video signal is interpolated with a perpendicular filter, and the case 
where that is not right. Therefore, perpendicular filtering is performed using the 
multiplier of a lot with such near frequency characteristics. Thereby, the flicker of 
an output video signal can be prevented. 

[0088] The multipliers a1-a5 and multipliers b1-b5 which were shown in drawing 
15 are changed by the multiplier selection circuitries 53A-53E to predetermined 
timing, and are alternatively supplied to the multiplication circuits 54A-54E, 
respectively. Drawing 16 is a timing diagram which shows actuation of an 
example of these multiplier selection circuitries 53A-53E. Since the multiplier 



selection circuitries 53A-53E perform the same actuation altogether, here 
explains them taking the case of multiplier multiplier 51A and multiplier 
selection-circuitry 53A. 

[0089] Drawing 16 A is a video signal inputted into multiplier multiplier 51A, and 
DO, D1, D2, and ... show pixel data, respectively. Pixel data are inputted with the 
period of 1/13.5MHz based on the field frequency of a 480I format. As shown in 
drawing 16 B, it is directed that the multiplier change indication signal COESEL 
changes selection of multiplier selection-circuitry 53A with one half of the periods 
of a pixel entry-of-data period. By this multiplier change indication signal 
COESEL, multipliers a1 and b1 are one half of the periods of a pixel 
entry-of-data period, are changed in order of a multiplier a1 and a multiplier b1, 
and are supplied to multiplication circuit 54A. Therefore, from multiplier multiplier 
51A, as shown in drawing 16 C, the signal with which the center of gravity was 
raised 0.5H, and the signal with which a center of gravity does not change will be 
compounded and outputted during the period of 1 -pixel data. Namely, as for the 
output of multiplication circuit 54A, the data rate is made into twice to the input 
signal. 

[0090] Thus, the signal for two lines is generated by changing multipliers a1 and 
b1 with one half of the periods of a pixel entry-of-data period, in addition - 
drawing 16 - C -- setting - F - zero — ' — F - one - ' — F - two - ' ... a multiplier 



- a - one taking an advantage ~ having had - things - depending - 0.5 H 

- a center of gravity - raising - having had -- Rhine - a top -- a pixel - data - 
being shown — F zero — F — one — F — two ... a multiplier — b - one — taking 
an advantage — having — a center of gravity — raising — having — **** — namely, 
~ origin Rhine - a location - it is -- Rhine - a top ~ a pixel - data - be shown . 
[0091] The output of multiplier multiplier 51A is added with the output of other 
multiplier multipliers 51B-51E which were able to multiply by multipliers a2-a5, 
and b2-b5 similarly, respectively, and an adder 52, and is considered as a 
perpendicular filter output. This perpendicular filter output is supplied to the 
delay circuits 56A-56D which give the delay for 32 microseconds, respectively. 
Delay circuits 56A-56D are for adjusting the amount of delay, for example, 
consist of FIFO (First In-First Out) memory, respectively. 

[0092] The configuration after delay circuit 56A - 56D consists of a configuration 
as a perpendicular filter circuit 21, and a configuration as a method conversion 
circuit 20. The video outlet as a perpendicular filter circuit 21 is taken out from a 
selector 63, and the video outlet as an output of the method conversion circuit 20 
is taken out from a selector 60. First, the configuration as a perpendicular filter 
circuit 21 and processing are explained. 

[0093] While the output of delay circuit 56A is taken out and a selector 63 is 
supplied, the output of delay circuit 56B and delay circuit 56D is supplied to a 



selector 63 through the center-of-gravity selection circuitries 61 A and 61 B, 
respectively. 

[0094] The center-of-gravity selection circuitries 61 A and 61 B are explained. 
Drawing 17 is a timing diagram which shows actuation of an example of the 
center-of-gravity selection circuitries 61 A and 61 B. Drawing 17 A shows the 
output of a perpendicular filter, and is drawing corresponding to drawing 16 C 
mentioned above. As mentioned above, the center of gravity of the signal 
outputted, the output 52, i.e., the adder, of a perpendicular filter, is the signal 
with which the raised data and the data from which the center of gravity is not 
changing were compounded with the period of 1-pixel original data 0.5H. This, 
signal is chosen and outputted to the signal with which the center of gravity 
changed, and the signal with which a center of gravity does not change in the 
center-of-gravity selection circuitries 61 A and 61 B. 

[0095] It is, the playback video signal outputted from the video decoder circuit 13, 
and the reference at the time of the final output, for example, an external 
synchronizing signal, when the field polarity is reversed, the signal ( drawing 17 
C) based on multipliers a1-a5 is chosen, when not reversed, the signal ( drawing 
17 B) based on multipliers b1-b5 is chosen, timing is arranged, and, more 
specifically, a selector 63 is supplied. 

[0096] For example, center-of-gravity selection-circuitry 61 A latches alternatively 



data FO, F1, and F2 and ... once among the perpendicular filter outputs of 
drawing 17 A, is synchronized with the data timing for 1 pixel, and is outputted in 
the field which two latch circuits which operate with one half of the periods of a 
pixel entry-of-data period are consisted of, and the field polarity has not reversed 
in a playback video signal and a reference ( drawing 17 B). on the other hand - 
playback - a video signal - a reference - the field - a polarity ~ being reversed 
.. **** „ the field - **** - perpendicular - a filter - an output - inside - data - F 
-- zero - ' - F - one - ' - F - two - ' ... alternative - two - a time - latching - 
one - a pixel - a part -- data -- timing - synchronizing - making - outputting 
( drawing 17 C) . Actuation and the configuration of center-of-gravity 
selection-circuitry 61 B are also the same as that of center-of-gravity 
selection-circuitry 61A. 

[0097] A selector 63 outputs alternatively the signal supplied from delay circuits 
56B and 56D based on the relation between the field polarity of the playback 
video signal outputted from the video decoder circuit 13 at the time of gear 
change playback of the video signal of a 480I format, and the field polarity of 
reference signals, such as an external synchronizing signal supplied from the 
outside. The field polarity of a playback video signal is ODD, and in one gestalt 
of this operation, if the field polarity of a reference signal is EVEN, the output of 
delay circuit 56B is chosen, and in being other, it will choose the output of delay 



circuit 56D. 

[0098] Moreover, in case a selector 63 outputs the video signal of 480P format, it 
chooses the output of delay circuit 56 A. 

[0099] Drawing 18 and drawing 19 are used, the relation of a center of gravity 
between the playback video signal outputted from the video decoder circuit 13 at 
the time of 1/2X playback and the output video signal outputted from a selector 
63 is shown, and processing by the configuration mentioned above is explained. 
[0100] Drawing 18 is an example which ODD and the EVEN field of a reference 
do not reverse to the playback video signal inputted. The video signal 
reproduced by drawing 18 C by the interlace scan, i.e., the video signal of a 480I 
format, is shown, and ODD field output [ based on the signal of drawing 18 C in 
drawing 18 A and drawing 18 B ], drawing 18 D, and drawing 18 E shows the 
EVEN field output based on the signal of drawing 18 C. When outputting the 
signal of drawing 18 C in a 480I format, as shown in drawing 18 A and drawing 
18 E, respectively, also in any of ODD and the EVEN field, it can output as it is, 
without also performing processing of what. 

[0101] That is, the video signal which was outputted from the video decoder 
circuit 13 and inputted into the perpendicular filter block 14 is supplied to the 
delay circuits 50A-50D of 4 ream, is taken out from the 3rd step of delay circuit 
50C, and is outputted as a non-changed output. This output is supplied to the 



latter input electronic switches 30 and 34. 

[0102] On the other hand, in outputting the signal of drawing 18 C by progressive 
scan, i.e., 480P format, as shown in drawing 18 B and drawing 18 D, 
respectively, interpolation generates Rhine of 480P and it outputs. Interpolation 
of Rhine is made with the perpendicular filter which consists of the delay circuits 
50A-50D, the multiplier multipliers 51A-51E, and adder 52 which were 
mentioned above. It interpolates by storing in the multiplier register of the 
multiplier multipliers 51A-51E the multipliers a1-a5 shown in the train (a) of 
drawing 15 mentioned above, and b1-b5, and changing the multiplier selection 
circuitries 53A-53E to it predetermined. The interpolated signal is supplied to 
delay circuit 56A, has a phase put together, and is outputted through a selector 
63. 

[0103] Drawing 19 is the field which ODD and the EVEN field reverse, and is an 
example outputted by interlace scan, i.e., a 480I format. The video signal with 
which drawing 19 D was reproduced by 480I is shown, and this signal carries out 
like drawing 19 A through processing of drawing 19 C and drawing 19 B, and is 
outputted in the ODD field. Similarly, the signal of drawing 19 D carries out like 
drawing 19 F through processing of drawing 19 E, and is outputted in the EVEN 
field. 

[0104] Since ODD and EVEN are reversed, the signal of the ODD field is 



outputted from the video decoder circuit 13 to compensate for the 
synchronization of the EVEN field among the signals of drawing 19 D. Therefore, 
as shown in drawing 19 C, a center of gravity will fall by 0.5 lines (0.5H). This 
signal is supplied to the perpendicular filter block 14, perpendicular filtering of 
the multipliers a1-a5 shown in the train (b) of drawing 15 mentioned above is 
used and carried out, and a center of gravity is lowered 0.5H ( drawing 19 B). 
Furthermore, as selection is shown to drawing 19 A by the selector 63 by 
changing from delay circuit 56D to 56B, as for this signal, 1 H of centers of gravity 
is raised. Thereby, the signal of the ODD field is origin, namely, is returned to the 
Rhine location of the regenerative signal shown in drawing 19 D. 
[0105] On the other hand, to compensate for the synchronization of the ODD 
field, it is similarly outputted from the video decoder circuit 13 about the EVEN; 
field. Since it doubles with the ODD field, as the EVEN field is shown in drawing 
^9 E in this case, a center of gravity will go up by 0.5H. A center of gravity is 
lowered 0.5H by perpendicular filtering for which the multipliers a1-a5 this signal 
that the center of gravity went up by 0.5H is indicated to be to the train (b) of 
drawing 15 mentioned above were used, and as shown in drawing 19 F, the 
EVEN field is lowered to the original Rhine location. 

[0106] Thus, a center of gravity is chosen as predetermined by the 
center-of-gravity selection circuitries 61 A and 61 B, and the signal by which 



perpendicular filtering was carried out is supplied to a selector 63 while it is 
supplied to delay circuits 56A-56D and can double a phase. And the output of 
delay circuit 56B is chosen in the processing to drawing 19 A from drawing 19 D, 
and the output of delay circuit 56D is chosen from drawing 19 D by the 
processing to drawing 19 F. 

[0107] Next, the configuration as a method conversion circuit 20 and processing 
are explained. The method conversion circuit 20 performs P/l conversion and l/P 
conversion, as mentioned above. The output of delay circuits 56A, 56B, and 56C 
is taken out, respectively, and is supplied to a selector 57. Therefore, the signal 
with which every 1H for 32 microseconds, i.e., 480P format, was shifted is 
inputted into a selector 57 three lines. In a selector 57, these three signals are 
outputted alternatively and the time-axis conversion circuits 58 and 59 are 
supplied. In a selector 57, while choosing the signal outputted with an 
output-format indication signal, the signal outputted based on the field polarity of 
the playback video signal outputted from the video decoder circuit 13 and a 
reference signal is chosen. 

[0108] The time-axis conversion circuits 58 and 59 change a time-axis from a 
FIFO memory by becoming and reading the inputted digital video signal on a 
different time-axis from the time of an input, and perform P/l conversion or l/P 
conversion. The output of the time-axis conversion circuits 58 and 59 is supplied 



to a selector 60, and is chosen and outputted to predetermined based on a 
playback format indication signal and an output-format indication signal. 
[0109] First, the case of playback is usually explained. The output of delay circuit 
56B is chosen in a selector 57. Drawing 20 shows the timing diagram of an 
example in the case of this usually playback. In addition, in drawing 20 and 
drawing 22 mentioned later, drawing 23 , and drawing 24 , the slash section 
shows a level blanking period. 

[0110] Drawing 20 A shows a reference signal. In this example, a reference 
signal is equivalent to the signal of an interlace scan, and is set to 
1H=64microsecond. Synchronizing with this reference signal, the video signal of 
the 480I format shown in drawing 20 B is inputted into the perpendicular filter 
block 14. Rhine of 480P format is generated by the perpendicular filter from this 
signal ( drawing 20 C). As mentioned above, with the perpendicular filter, the 
data for 2 pixels are compounded with the period of 1 -pixel data by the multiplier 
selection circuitries 53A-53E, and multiplex is carried out to the period whose 
signal of 2 H parts of 480P format is 1H of a 480I format. This signal is delayed 
by a unit of 32 microsecond in delay circuits 56A and 56B, respectively ( drawing 
20 D and drawing 20 E), and is supplied to the time-axis conversion circuits 58 
and 59 through a selector 57. 

[0111] In the time-axis conversion circuit 58, the signal of Rhine of the first half is 



alternatively written in a FIFO memory from the signal outputted from delay 
circuit 56B among 2H of the 480P format by which multiplex was carried out to 
1 H period of a 480I format ( drawing 20 F). This signal is read to the period of the 
second half which is 1H by which the signal concerned is written in a FIFO 
memory like drawing 20 G. On the other hand, in the time-axis conversion circuit 
59, the signal of Rhine of the second half is alternatively written in a FIFO 
memory from the signal outputted from delay circuit 56B among 2H of the 480P 
format by which multiplex was carried out to 1 H period of a 480I format ( drawing 
20 H). This signal is read to the period of the first half which is the following 1H 
which is 1H by which the signal concerned is written in a FIFO memory like 
drawing 20 I. 

[0112] By the time-axis conversion circuits 58 and 59, by the selector 60, the. 
signal by which time-axis conversion was carried out is made into one signal, 
and is outputted as a conversion output of drawing 20 J. Thus, the signal with 
which the center of gravity was shifted on 0.5H made from the time-axis 
conversion circuits 58 and 59 being controlled with the perpendicular filter, and a 
signal without center-of-gravity change are outputted to every 1H, and the signal 
of the 480P format interpolated correctly is acquired. 

[0113] In addition, the conversion output is delayed by 3H to the inputted signal, 
as shown in drawing 20 J. On the other hand, as shown in drawing 20 K, the 



output from a selector 63 mentioned above minds delay circuits 56A-56D to the 
output of an adder 52, and is delayed in total by 3H to an input signal. 
Furthermore, since a non-changed output is taken out from the 3rd step of delay 
circuits 50A-50D, it has been delayed 3H to the input signal. That is, the phase 
of the output of the method conversion circuit 20, the perpendicular filter circuit 
21, and the delay equalization circuit 22 suits mutually. 

[0114] The case where gear change playback, for example, 1/2X playback, is 
performed is explained. In this case, as already stated, the field polarity of the 
playback video signal and reference signal which are outputted from the video 
decoder circuit 13 is reversed. 

[01 15] Drawing 21 shows the change of a center of gravity in the case of being 
the field which ODD and the EVEN field reverse, and outputting by progressive 
scan, i.e., 480P format, at the time of gear change playback. The video signal 
with which drawing 21 D was reproduced by 480I is shown, and this signal 
carries out like drawing 21 A through processing of drawing 21 C and drawing 21 
B, and is outputted in the ODD field. Similarly, the signal of drawing 21 D carries 
out like drawing 21 G through processing of drawing 21 E and drawing 21 F, and 
is outputted in the EVEN field. 

[0116] Since ODD and EVEN are reversed, the signal of the ODD field is 
outputted from the video decoder circuit 13 to compensate for the 



synchronization of the EVEN field among the signals of drawing 21 D. Therefore, 
as shown in drawing 21 C, a center of gravity will fall by 0.5H. And in the 
perpendicular filter block 14, by Rhine being interpolated by the multipliers a1-a5 
shown in the train (a) of drawing 15 mentioned above, and perpendicular filtering 
for which b1-b5 were used, as shown in drawing 21 B, Rhine corresponding to a 
progressive scan is generated. This video signal considered as the format of 
480P is supplied to the delay circuits 56A-56D of the latter part of a 
perpendicular filter, and by read-out of memory being controlled, as shown in 
drawing 21 A, a center of gravity is raised 1H and it is outputted. 
[0117] On the other hand, the signal of the EVEN field is outputted from the 
video decoder circuit 13 to compensate for the synchronization of the ODD field. 
Therefore, as shown in drawing 21 E, a center of gravity will go up by 0.5H. And 
in the perpendicular filter block 14, by Rhine being interpolated by the multipliers 
a1-a5 shown in the train (a) of drawing 15 mentioned above, and perpendicular 
filtering for which b1-b5 were used, as shown in drawing 21 F, Rhine 
corresponding to a progressive scan is created. This video signal considered as 
the format of 480P is supplied to delay circuits 56A-56D, and as shown in 
drawing 21 G, a center of gravity is lowered 1 H and it is outputted. Since the 2nd 
line of 480P format is made from the 1st line of the EVEN field in a 480I format, 
the Rhine location by the side of the EVEN field becomes the same as the Rhine 



location by the side of the ODD field of drawing 21 A by lowering 1H center of 
gravity. 

[0118] Thus, when the field polarity of the playback video signal reproduced by 
gear change playback and a reference signal is reversed, a center of gravity is 
shifted by 0.5 [ H ] of a 480I format (32 microseconds) to an original center of 
gravity. Therefore, a gap of a minute of a center of gravity is returned these 0.5H, 
i.e., 32 microseconds, by changing the number of stages of delay circuits 
56A-56C for this in a selector 57. After that, like the time of above-mentioned 
usual playback, it is carrying out time-axis conversion by the time-axis 
conversion circuits 58 and 59, and the signal of the 480P format interpolated 
correctly is acquired. 

[0119] Drawing 22 shows the timing chart of an example in the case of outputting 
the signal of the ODD field to the timing of the EVEN field, and drawing 23 shows 
the timing chart of an example in the case of outputting the signal of the EVEN 
field to the timing of the ODD field. When outputting the signal of the ODD field to 
the timing of the EVEN field, the output of delay circuit 56A is chosen in a 
selector 57. On the other hand, when outputting the signal of the EVEN field to 
the timing of the ODD field, the output of delay circuit 56C is chosen in a selector 
57. Thus, by changing a delay number of stages, a gap of the center of gravity of 
0.5 H parts mentioned above is returned. Since actuation of the time-axis 



conversion circuits 58 and 59 is the same as that of the timing of drawing 20 
mentioned above, detailed explanation is omitted. 

[0120] Next, the case where the signal reproduced in the 480P format from the 
video decoder circuit 13 is processed is explained. The flow of a signal is the 
same as the case where the signal of the 480I format mentioned above is 
reproduced. The value of the train (c) of drawing 15 can be used for multipliers 
a1-a5, and b1-b5 in a perpendicular filter. Since the data rate is the 480I format 
[ twice ], the signal of 480P format needs to take into consideration neither a 
multiplier change with a perpendicular filter which was explained by drawing 16 
and drawing 17 , nor the change by the center-of-gravity selection circuitries 61 A 
and 61 B. Moreover, 480P format is a non-interlace scan which does not perform 
an interlace scan originally, and is 1 field =1 frame. Therefore, the phenomenon 
of the field polarity reversals of the playback video signal outputted from the 
video decoder circuit 13 at the time of gear change playback and a reference 
signal does not arise. For this reason, in both the selector 57 and the selector 63, 
the signal of delay circuit 56A is always chosen. 

[0121] Drawing 24 is a timing diagram which shows processing of an example of 
the signal of 480P format. As a reference signal is shown in drawing 24 A, it is a 
signal corresponding to 480P format, and 1H are set to 32 microseconds. The 
video signal of the 480P format outputted from the video decoder circuit 13 is 



inputted like drawing 24 B to the perpendicular filter block 14. This signal is a 
perpendicular filter, is delayed by 64 microsecond, and is inputted into delay 
circuit 56A ( drawing 24 C). The signal ( drawing 24 D) delayed by delay circuit 
56A only 864 words is supplied to the time-axis conversion circuits 58 and 59. 
[0122] In the time-axis conversion circuits 58 and 59, reverse processing in the 
case of processing of the 480I format mentioned above by drawing 20 , drawing 
21^ , and drawing 23 is performed. That is, as shown in drawing 24 E, drawing 24 
F, drawing 24 H, and drawing 24 I, respectively, the signal of the 480P format 
which was written in the FIFO memory and whose 1H are 32 microseconds is: 
read over the time amount for 64 microseconds. Moreover, in the time-axis 
conversion circuits 58 and 59, as shown in drawing 24 G and drawing 24 J, only 
1 H of 480P format shift mutually, and read-out is made. In this example, the. 
output of the time-axis conversion circuit 58 is made into the 1st field (ODD field), 
and let the output of the time-axis conversion circuit 59 be the 2nd field (EVEN 
field), thus - the time of P/l conversion - the time-axis conversion circuits 58 
and 59 - setting - a signal - 1 - the output signal corresponding to a 480I 
format is acquired with it being thinned out every [ H ] and outputted. 
[01 23] As shown to drawing 24 G, drawing 24 J, drawing 24 K, and drawing 24 L 
by this example, the output of the method conversion circuit 20, the 
perpendicular filter circuit 21, and the delay equalization circuit 22 is mutually 



doubled in a phase. 

[0124] In addition, although **** explained focusing on the processing Y with the 
perpendicular filter block 14, i.e., the luminance-signal component of a video 
signal, and explained the example which changes the number of Rhine of a 
video signal, a chroma format is convertible by applying this to the 
chrominance-signal component C of a video signal. For example, a chroma 
format can change [ a chroma format ] the signal of 4:2:2 into the signal of 4:2:0. 
For example, if the multiplier of a train (a) and a train (c) is used among the 
multipliers shown in drawing 15 in a perpendicular filter as mentioned above, 
since the frequency characteristics of a signal will be dropped on one half, a 
chroma format is convertible using this. Moreover, since mutually-independent 
[ of the perpendicular filter blocks 14 and 15 ] is carried out and it is controlled, ; 
both the number of Rhine and a chroma format are also convertible. 
[0125] Furthermore, although **** explained that one gestalt of this operation 
was applied to conversion between a 480I format and 480P format, this is not 
limited to this example. For example, conversion between HD (High Definition) 
format and SD (Standard Definition) format can also be performed with the 
configuration of one gestalt of this operation. HD format is making [ many ] the 
number of Rhine, and the measurement size of one line to SD format, and has 
realized high resolution rather than SD format. 



[0126] By ****, although it explained that it was applied to VTR which processes 
the signal with which this invention used the magnetic tape as the record 
medium, and was reproduced from the magnetic tape, this is not limited to this 
example further again. For example, it is applicable also to equipment which 
changes the video signal reproduced from this disk-like record medium by using 
a record medium as a disk-like record medium. Moreover, for example, one 
gestalt of this operation can be applied, not only the video signal reproduced 
from the record medium but when changing the video signal supplied through 
the transmission line of a cable or wireless. 

[0127] Moreover, although **** explained that VTR by one gestalt of this 
operation corresponded to two formats, this is not restricted to this example but 
can respond to a format of many networks further. 
[0128] 

[Effect of the Invention] As explained above, according to this invention, it is 
effective in the ability to change automatically the mode of operation of a method 
converter which performs P/l conversion and l/P conversion from the 
output-format information beforehand specified as the playback video format 
information recorded on the magnetic tape. 

[0129] Moreover, since the perpendicular filter and the output circuit are 
established independently in the brightness component signal Y and the 



chrominance-signal component C, respectively, it is effective in the ability to 
respond to the difference in the frequency characteristics of the chroma at the 
time of an output etc. 

[0130] Furthermore, with one gestalt of this operation, it has the output of two or 
more kinds of different formats, and there is effectiveness which can double a 
phase and can output mutually the video signal of these two or more kinds of 
different formats. 

[0131] Since the output circuit has added the synchronization based on an 
external synchronizing signal to an output signal uniquely, also in case the 
magnetic tape to play is changed to the tape of a different format further again 
according to one gestalt of this operation, there is effectiveness which can add a 
synchronization continuously. Moreover, since mute only of the predetermined 
period is carried out, for example, an output signal is transposed for it to a gray 
signal at the time of modification of a format, it is effective in the error screen at 
the time of format modification not being displayed. 

[0132] Moreover, according to one gestalt of this operation, it is effective in the 
ability to choose two or more formats free in matrix. 

[0133] Furthermore, according to one gestalt of this operation, since filtering for 
gear change playback and filtering for method conversion are performed with the 
common configuration, it is effective in circuit scales being reducible. 



[0134] Since the abbreviation for frequency characteristics etc. is by carrying out 
as a filter for method conversion and two kinds of filter factors are used further 
again, the flicker generated by the difference of a field polarity between a 
regenerative signal and a reference signal at the time of gear change playback 
can be reduced. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the approximate line Fig. showing an example of the track 
format formed on a magnetic tape. 

[Drawing 2] It is the approximate line Fig. showing arrangement of the sector on 
a tape. 

[Drawing 3] It is the approximate line Fig. showing an example of bit assignment 
of IDO and ID1. 

[Drawing 4] It is the approximate line Fig. showing two or more formats of a video 
signal. 

[Drawing 5] It is the approximate line Fig. showing an example of arrangement of 
the audio data in 1 error-correction block. 



[Drawing 6] It is the approximate line Fig. showing an example of arrangement of 
the audio data in 1 error-correction block. 

[Drawing 7] It is the approximate line Fig. showing an example of arrangement of 
the audio data in 1 error-correction block. 

[Drawing 8] It is the approximate line Fig. showing an example of the contents of 
AUX data. 

[Drawing 9] It is the approximate line Fig. showing an example of the track 
format which records a video data and audio data. 

[Drawing 10] It is the block diagram showing the configuration of an example of 
the reversion system of the digital video tape recorder by one gestalt of 
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implementation of this invention. 

[Drawing 11] A signal format is the approximate line Fig. showing the physical 
relationship of Rhine of the digital video signal which are 480I and 480P. 
[Drawing 12] It is the approximate line Fig. showing roughly the order of an 
output of ODD and the EVEN field in an interlace scan in the case of 1/2X 
playback. 

[Drawing 13] It is the block diagram showing the configuration of an example of a 
perpendicular filter block in a detail more. 

[Drawing 14] It is the block diagram showing a multiplier multiplier in a detail 
further. 



[Drawing 15] They are multipliers a1-a5 and the block diagram showing the 
example of b1-b5. 

[Drawing 16] It is the timing diagram which shows actuation of an example of a 
multiplier selection circuitry. 

[Drawing 17] It is the timing diagram which shows actuation of an example of a 
center-of-gravity selection circuitry. 

[Drawing 1 8] It is the approximate line Fig. showing the example which ODD and 
the EVEN field of a reference do not reverse to the playback video signal 
inputted. 

[Drawing 19] It is the field which ODD and the EVEN field reverse, and is the 
approximate line Fig. showing the example outputted by interlace scan, i.e., a 
480 1 format. 

[Drawing 20] Usually, it is the timing diagram of an example in the case of 
playback. 

[Drawing 21] It is the field which ODD and the EVEN field reverse at the time of 
gear change playback, and is the approximate line Fig. showing the change of a 
center of gravity in the case of outputting by progressive scan, i.e., 480P format. 
[Drawing 22] It is the timing chart of an example in the case of outputting the 
signal of the ODD field to the timing of the EVEN field. 

[Drawing 23] It is the timing chart of an example in the case of outputting the 



signal of the EVEN field to the timing of the ODD field. 

[Drawing 24] It is the timing diagram which shows processing of an example of 
the signal of 480P format. 
[Description of Notations] 

11 ... A SYNC-ID detector, 13 ... 14 A video decoder circuit, 15 ... Perpendicular 
filter block, 16 17 ... An output circuit, 18 ... 20 An output-control circuit, 23 ... 
Method conversion circuit, 21 24 ... 22 A perpendicular filter circuit, 25 ... Delay 
equalization circuit, 30, 31, 34, 35 ... 32 An input electronic switch, 36 ... Mute 
circuit, 33 37 ... Synchronizing signal generating / addition circuit, 50A-50D ... 
Delay circuit, 51A-51E ... A multiplier multiplication circuit, 52 ... An adder, 
53A-53E ... Multiplier selection circuitry, 54A-54E [ ... A time-axis conversion 
circuit, 60 / ... A selector, 61 A, 61 B / ... A center-of-gravity selection circuitry, 63 
/ ... Selector ] ... A multiplication circuit, 56A-56D ... A delay circuit, 57 ... 58 A 
selector, 59 
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[0 0 2 5] g:fc, W5RH2 6*5«fctf 3 2 fcSE*W>f2lfl 

^nfc^^-v-y h-nmiaot?*- v-y 

[0 0 2 6] 

[fgB^onssoff^] lx~f, c<Dnm<Dmm<D-mmic 
mn icmm t* * & tm y * - v y h- fcov ^thh w-r s „ 

§o iKDUlO- ff^STIi, D C T (Discrete Cosine T 
ransfonOfc.fctfllj*'** h;l/fc«fcS»#ffiflt*fflV\fc 
JEiffi^fbTj^TfeS, MP E G 2 (Moving Pictures E 
xperts Group 2)^fflV^Tf^ if* jWr E£%M 

tmn^ u t- * « * tw^nt/ ojf'f * win $ n. 



1#IPH 2001-285802 

yuvtzmm-rzrcitxD 1 DfiirfESSftsf-* 

O'y^A'M^tiS. -yy^7D7 7#fiT 

[0 0 2 7] SYNC/^-y, I DfeiO'D I 
Re* t>, 'N'J #/l/X*+ >7?^TWTfSS(ir-7/±tc 

««f-7«'N7 Ftc i8o° afio##wttft-z? 

h 7 y *©:P$>vx#S^fc:H*S «fc 3 {cgES^n&o 
[0 0 2 8] 0 1 (is ixELfcEJte'vy KKJ; oatSt-r 

I/— AHift»^2 9. 9 7 Hz, l/-h^50Mbp 

s, wsb^i/SbtM 8 o*-e*Stok¥B3l6»**7 2 0 

BUlCD^ iy£U"-X{f# (4 8 0 1 {§*§) fe«fet/*— r 

-r*M#^iBS*nSo yis-i±m$L$itf2 sh 

z , Ix-h^ 50Mbps, WJft^^f 5 7 6 
W&7jc¥HJR»[# 7 2 OH^cO-TV^P-Xfg^ (5 7 

6 Hf*§) *jj:tf;4— f*-f Ell tR|-©f- 

7"^*— V-y h{CJ:^Tl2S7:-#i)o 

[0 0 2 9] SV>tcS*57 , ^vX(D2 h^-y ^tc«fc-=> 

4-try^>h^P.^^o h^fig-r?. lffi 

Co] th777§§ en wsns, incf^n 
h^-y^s^7b'«AnM^p>ni»i:«fi:, y]s-k. 

t>\ m X l£ S IS * tJ ft if * t) t) ^fi&K«8 

[0030] h^>y ^(D^-n^emcfc^T, Miffidite 
x^- x— ^ tftm sn^ifx^-b^^A^ss^n, 
-tr^^«c«$nT, ^--T-v^T^-^A^ess^n^.^-- 

■r-r*-fe**#E£ttSo ft^5^ e©0 1 fcJctf^iiE-r 
[003 1] Ccd^iJT«, 8^-v>^;UO^-— r-f 

-^^adct^frsjidfcsnrvso ai~as 

{*, WW-r-i'^f-^O 1 ~8 c hl:St 0 * 



(8) 

mmztiZo gtc. tr^x-^ti, ccom-u-it. 1 f 

7-y ^lcWLT4X7- fTIE:7*P -y *yr©-r— *#-f > 
?-'J-7?n, Upper S i defcJ:(>*Lowe 
r S I d e©H**£K:$rfiJ£nBB»£*lSo Lowe 
r S i d e^tTx^-fe^^tC^, ftfi£it'>Xfi» 

[0 0 3 2] &:?3, El 1 (CfcV^T, S AT 1 (T r) 
<£t>*SAT2 (Tm) 14, -T'-tfP -y *ffl©«*f #S3» 

g«D**S04 t t»^(Vgl, Sgl, Ag, Sg 
2, S g 3*5«fctfV g 2) #Kw-e>ns<, 
[0 0 3 3] B 1«, 1 ^u-A^fcO©^-*^ h 

3„ c©#iJT?{4, h^-y^^^tf CO] (DfrfS 

[0 0 3 4] 02 Bfcj5rVr<fc3f<:, -r-^tclSS^tx 

fcK«I6tifc1flSStoyny^^e.*So 02C14, S/V 
97vy*(om&l£9tiWto\cWfto is>?7vy toft 
mfr<b, SYNC/^-X ID, D I Dfeitfrt^ 
^Uf^ ©HlfcBBStlSo I2S&5VH4B££n37 f - 
2WZ©*/h©&©#*l S/y^ra-^T**. fV* 
7T3y9ff&&M'te>nT (02 B) , mz.l££ ; r**> 
ZZtfBfcZnZ (0 2 A) o 

[0 0 3 5] I D14, I DO feJ:tH D 1 ©2 0©g|3# 

@3A(t I D 0*5«tt>* I D 1 ©ti'>y F 
T^r^y(0— M*7jkir 0 ID0(4, I h^y>^<0'» 

?7-uv?<D?n : erizm.m-?5rztb<Dmfflmm (s y 

NC ID) JtNftMStlSo SYNC I Df4, tH*.tf 
SYNC IDti, 8tf-yFTgJj!£ 

tlSo 

[0 0 3 6] I D 1 li, iyy^fu-y^cDV^y^^m 
*l*o M S BffliJ£r£>y h7, LS BfflU 
$rlf-y F0tLfc*Jl-&, COS/>^^ny^teMLT> 
e>y F 7Tfh7*y^O±ffll (Upper) frTfflfl (Lo 
wer)*«n, e<y F 5~\£y F 2 7J\ F^-y^ 

£D r i?T x fcfcfos-r sh77^ n, tr <y f o 

(4, £(D$ / y&~7uy&£P If 7**7*- Z ft <fc tft-f-r 
[0 0 3 7] DIDtt, ^-fn-FtelM-rsfllffi^ftlfi 

$n§„ ±£BLfc i d i ©tr>y f o©ffifcg-3#, iff* 

^^^W-fi'*^ D I DOrt^H^So 03 B 
(4, tff*:*©i§-&©D I D©£-y h t"+m >©— W*w 
"To tT>y h7~tT>y F 4(4, (Reserve 
d) fcSftTVSo e-y h3fe«ktf2{i, 'WP-F© 



#12001-285802 

Ify F 3*5<fctf2»4, »8ftW*fc©T*So tf-y M T? 
D - F (c 1 m tb 3 1/ 2 fi©v ^7 D f P -y ^7 

«nscfc*^*nSo if-y ho-e^-fp— Kfc«rtfl« 

[0 0 3 8] 03 C(4, r-f *©*&©D I D©lf 
>y h >0-«%^t. If y F 7 ~lf <y F 4 14, R 
eservedtJtim, tf-y F 3 Tt'Wp— Fte 

ASW&t*- * if 5 frtffnZ rt%o U p- Ftc 

TV^tI-a-tc(4, tf«y F 3^x-^%^-T{ii:$n3 0 
[0 0 3 9] e-y F 2~tT>y F 0© [Amode2] , 
(Amode 1] 43<fctf (AmodeO) 14, NTSC 

n-§> 0 -T^rt)^, NT S CTj^tCfc^Tte, tff^S^f 

© i 7^-;i/Ft»LT*-f^ ;*{§^4, ty^'jy 

;7*JS2&&# 4 8kHz ©t§£\ 8 0 0 ■Vl/Zfjl'lS £Zf 8 

oify7*;l'©Hia^fe»), c©->-7-yx^5 7^ 
-;l/KSlcl9o tT-y F 2~lf-y FOfCck-pT, v—T" 

[0 0 4 0] */c, SKffi-rS^, C © tf >y F 2 ~ tf -y F 
0(4, *<D3tf-y Mc<fcoT [7] ^a$n^t#lc, 
iBt < 7*-* ^ If 7**©HBS7 * - V «y F ^tsSeSiJ-T 51ft IB 
-e&5, AUX2TS5<:}:^n§„ 

[0 0 4 1 ] C©^IW(C*3V^Tt4, 1 ^©H'-f^f— 7° 

(j^t, vTRfcsn) t\ mm®?*--? 

>y F©e-r*^*a3«fe5»C*nTVSo 0 4 14, d 
©lfx4-fi^©1«i5C©7*-V-y F^OV^T, w^-r 
§„ WAtfSv^KS** 1 4 ©7*— V-y F^e-FlcM 
fSL, H«iir^X{4, 7 2 0WX4 8 07YX 72 
0H3RX 5 7 67-f>©2«Sf£:«j£ , r5o ^7*— V 
•y F^e-F^^n^ntCfeV^T, ^M-r— -7lc$zm-?Z> 

tf ^^-^©ffi^^b©^©^- h^ts^^nr^ 

[0 0 4 2] i!07*-77hWi, X^tt 

©@iffi©^73^fcWJESLTv>So 'fy^U-^iST* 
«, 1 7U-A^27^-;l/Kfr5i)S*n5o -73, 
7 p P^"b-yiX-7"^*T-t4, 1 7 U-AT»HBS*%)B-r 
§o T'pyU-yv'T'^atcfct/^Tfe, 171/-A 

fc, 0 4<D#7*- V«y F^— FlCfcVT, 7^yS(<D 

yayuv^-jfeMT'iz r p j , -r>^i^-x^ 
*T'{4 r i j ^u, cne^rSfo 

[0 0 4 3] 0 4(4, ylJ73lR]{C, 7U-iHl!S^I 
Jft, Zn^fttfE d i t F r e qtC JJoTMBUStl 
So 0"J^.(4, ^b-AjaJSSSC*^ 3. 9 7 6Hz, 2 5 



Hz, 2 9. 9 7 Hz, 5 0 H z *5«fcUF 5 9 . 9 7 Hz 
iCttLT, Zft^tlE d i tFreqt LT [0] , 
(2) , [3] , [5] *i«fctf [6] ©£HBjWM»)3T 

ens. 

[0 0 4 4] 7U-ixja«[aA'2 3. 9 7 6Hz, 5 0 
HzfcJ:tf5 9. 9 4 H z ©Wi, 7"o >fUv 

43, 7 1/— AJSBSStf 2 3. 9 7 6 H z Ot- Ffi, v- 

JB&SSCJ^2 5H zfecfct/2 9. 9 7 H z 0^1/-7li, 

5 yn?Vy y:^tt;&t-3e7 :^ ;i-^' 

-b*'is&32o<D ; &-F^:£W•r3o lo^^o 

iilsHifc:, 0>J;U;flHffi&<D2:7>r- — ;I/F*»6 1 71^— 
A*«sn§ 0 X^-v>73^i:, ef^-l^-NcMb 

t, ^ti^n en Co] o^fn*»oi*»6 

CO 0 4 5] -r&t^, C©0 4{C^£ft&£-VfT f :*:7 

V<y h^r— F(i, (Edi tFreq) <DU£, 
[line], [scan) MD* (rate] ©§7 

[0 0 4 6] — 7J, t-f^*f-?ICiLT(i> try 

T', fifHAlf 4 8 K H z , 1 +ry7°;l/ijfc K> 1 6 tf *y h t 

sn5o *-+>jM/»H\ 8^-v>^;l/tJ«tt>*4 9 L ^> 

tt«1-«'»j'7n'y^OSSa, +r y 701/ S 

•y h»4:7U-AJSSfe»i:KJ:r3T— ^T?*So "Tftfe 

«, -y-y^l/^fcDOlf «y AJSaRfcJ&'W 

■r, -sfBt^^o 

[0 0 4 7] 0 5~07fi, 1 xv— fTIE:?*n-y ^{c*5 

ftfc^-To Ctx?>05~07«:, WNW^'J^-fO^HB 
'ik<DWM^7T<t a HI 5 A, 06 A*5,£t>*07 AfC^Sft 
§<t3{C, 17-f-;l/KWW*5^ttl P7l/-L«lffl 
fc, 8 v'^^yn-y^tD^-^V^-T 2 "— ^tCT^fLT 1 0 

-»^7*n -y ^^on^^u x-f mmntz^-m 

[0 0 4 8] §f f y^W-f^tr-^tt, \ y 
Mo 05 B, 06 B*5<fcr>'07 BfC&V^T, ll7- 



1#BB 2 0 0 1 - 2 8 5 8 0 2 
i]jE7*n HJ-^y/I/OT 9 -***^. 

ti, 6tf>y F h) T*&&<DT** 

&m*. ^tt^en i 6 tr«y h»of-^-e»«. 

[0 0 4 9] H5(±, 71/-LHW5 9. 9 4Hz 
C/D^U-yS'T'jtiE) &SWi2 9. 9 7 Hz Cl'y 
^-U-X^S) O^ijT-fet), 17^-;VK»!HO*-f 
-C^-r— ^^8 0 0Sfc(i8 0 1 ■9-y7 P ;l'T'$.§o 0 6 
(i, 7U-ii»3S« 5 5 0 H z C/n^t"j/5/7'j£3Sc) 
S5lHi2 5Hz (^y#— CD#ljT*&9, 1 

V-f-A'}*Mffl<D*-7*J tf-r-##9 6 0+ry7Vl/fr 
6&S0 Sfc, 0 7«, 7 U-.fcja»»a< 2 3 . 9 7 6 

h z ©#iJ-?$> t> , l 7-r-;i'Kfflrao*-f^^f-? 
^10 0 1*y7*/^P.^5. 0 5~0 7fCitiiLT, 
^tTO^n^TLtf 1 *>y*7D v tzmi&t&'W-y h 
T-fet), 1 x^-fnE7"n-y^«;, 8-»^7D'y^ 
Of-^i:, l 0'>^7n^^oWfAUf-f t 

[0 0 5 0] &x^-iTIE7a^©«#J<0 3yy^7 
n-y^O-^n^ntCfcV^T, 5fe^ 1 A U 

X7 f -*jWftWSft5o 08 «, §AUXf-^Ortg 
O— m^mto 08 Ate, AUXf- *©lf>y hrt'f 

08B«, r-^fnfnoi«^^ 

■To 

[0051] AUXOfi, *—7 : '{*CDfSM&%:&'t2 
If -y hOf-^ E F, S^ittf-y 1 6 fcT-y hi?* 

S*»2 4 e>y h-pa&Sfri&a-r l F<E>e-y FfiT 1 - 
*B, ftEM*—' TjXT-fC&ZfrZSfrZmir l 
bT-y h^-r-^D, #—7****— F«M9J-r« 2 lf<y 
hcD^'-^Amd, y^J9SaR^4 8 KH z, 

4 4. lKHz, 3 2 KH z*5J:t/9 6 H zOMtlt'ft 
S*^a-T2 If -y F©^-^F S*f.;&So 3g|< 8 tf 

l:8t*7h^Reserved (^) t^ntl/^o 
[0 0 5 2] AUXltt, R e s e r v e d 

(^) t?nt^5 0 

[00 5 3] t 1 — ^ A U X 2 «, »WCD 8 tT «y * 
-v>y ht-F^^tin^o ^< 8Vf-y h«3<J:t>*l -9- 
>-ffr&2 4 tT-y hT 5 fe^.if-&{Ctt, ^?,{C8 ld'-y F^ 
Reserved tSntl^o 7*— V<y h 

2lTy KD (Line mode], 2tf-y 
(Rate) > 1 t£>y F© [S c a n] , 3 fcT>y h 
(O (Freq) i^h^s.^> 0 Ctlh (Line mo d 
e) , (Rate), (Scan) feitf (Freq) 
(4, ^tl ; ?n±jZe©0 4}C^Lfc (Edit F r e 
q), (line), (scan) *3<fct/ (rate) 

[0 0 5 4] 0 9l±, e ^ ^ x - ^ J: ^ - t^V * -r 



— ^fcia^S h77 57*— V<y h-©— 0H*jjVr<, C 
O09B, ±iBLfdE|2 £|b]— Oh77^7*- V-y h 
36^SnT*t), 6 h^y^tf 1 P 7 U-Afc*fJ£-r 
So 09 A tC^tlS dtDPTtt, &h^-y^ 
{c#LT*-7^:*^#tf 8{@^ffiK£ft, 

yuvttzft, ±3£©0 5~0 7tc*ffS£ns o 

[0 0 5 5] 7*^ 09 B iC—m^TTs 

y^ID (FF> FE, FD, FC, FB, F A : ±X 

1 6mm& ) jWHoarsn*. &-»^7"p-y? 

(4, 09 C»c— WA^n5<k?t, A^KFU-X^ 

>y7lD, 1 b©D I D^SB^tl, MttT*— 

f-f*f- £©/^-y McMttT, 

0, DK D2, •• 'time. WWhWf-? 
tfifiiM&SnTVSo ±SELfcAUXO, A 

U X 1 *5<fctfr— * A U X 2 (Di»(D 8 t£ >y b 14, X- 
#>^<5r>y hfl)5ti©D OfC*g*rt£ n SilttC^: So 
CO 0 5 6] C©tflT«, ±a?LfcD I DfCttLTfi/T^ 

o*«*tt«u, d i D^&«iom^offf«* t »e.nfc 

£%IC, 8K7 9 — */V5ry hcDDOtCx— #AUX 2© 

(*W*C«^ ±SELfcD I D©tT-y b T'tM' ^tCfeVT, 
4"— ri* ^©D I D©~Ri3 ti'-y b (Amode 
0, Amodel $5j;t>"Amo de2) tc <toT [7] 

— * AUX 2T*5t?n5o 

[0 0 5 7] C©S^©SBfili©--JBMttCOl^T, 
0ffi*#HaLft#&BlWf So HlOti, COfgB^cO^ 

figo-ff^tcjesxv ->"?yi/VT r ©»£?&©— m<om 

S>*/l>VTR*», 4 8 0 7^>A^1/- (4 
8 0 I tBS^S) *5<fct>*4 8 0"7-f >'/•7°P^"U<•y:>' 
:/5£g (4 8 0 P fcBS^-rS) ©, 2OC0f-f> 7 ^;l'tr 
T^fPf©?* — V>y hfC*fjSLT^St,©fc-rSo 
[0 0 5 8] xV^^VTRfCfel^T, 0^£*1&V^ 

7>&??£s*afcif£<g#tf sheikh oiamzn 

S„ S^IHSSl 0t4, W^T^y, If, p 

LL (Phase Locked Loop), tSWEIE&ftif*^*, 

[0 0 5 9] »£0Sgl 0fr5ffi772ftfc7V^*/l/-r 
SYNC- IDt«l ltft^n, SY 



mm 2 0 0 1 - 2 8 5 8 0 2 

nc/^-x i Dtj^a'D i Dtfistb^nSo 

ft/cD I Dfcg^t, Si'>y77*ny7W-f^* 
•T—$<DA UX%ttf7n >y ^T'SS tfJItJtlftf.. 
AUX2«iR*W«n, l£-r*^©8ai7*— W b 
MJjnS, o©#JT*«:, IB8l7*-VyhAM8 0 
I T&Sj&\ 4 8 0 PT&3*\&«PJ8iJ£*l3o Cl©fiJSiJ 
ISJIifc:*3tN B^f-Y^h^TtSS^;)- 

bf^m^awjsnso s^7*-v«y bm^m 
mi, ffi73^jssnu£s i 8tc«s&^nst«(c x^-sr 

IIHKl 2fe<£t>*t?7 :? :*ta^§l§]Sgl 3£0«&**iSo 
[0 0 6 0] S YNC • I D&HimSSfrP.m^ftfc'x 
X7-ITIE0SS1 2fc«l&*ns. x^-fliE 
©SSI 2T'tt, ff£7^-V7 MS^^O^fcfle 
V\ SYNC • I D^ttilHSgl 1 fr6>0W&£ttfcB£ , r 
-^{c^LTX7-ITiE^©«^k«aS^TV\ xy 

— sriE-rSo c<Dtz. i7- UiE^ox^— iriE^ 

*^IxTi7-*W§i:tH;, x9— tTiEfcfTta 

•r, x^-Tb^flE-rscfc^-rx^-^^^tH^-r 
^Tfflv^nso 

[0 0 6 1] x^— ITIEIhIBS 1 2TX7- ITiE^nfc-r 

men 3-et4, vy ng^m^oj&^tctje 

V\ mS&^nfcW^x— #fc:*fLTMP E G 2©7 ? P- 

i 3 ^ e> ffi 77 s n rc ? f v 7 ^ ;u tr 7='*fi^©^ja^^ y 

Tb^a^-i-^^rn-y^ 1 4fc«$&^n, fe/K^C^fi 
!7-fW7n7?l 5^c#t$&^nSo 
[0 0 6 2] Slt:7^;l/£7*n>y^ 1 4 73^^1111 

s&2ot> mm.-? * 1 a^iB^tsiss 2 2 
£fre>&So 75r*as»EK 2 0 (4, mitesftfciff^ra 

^tc^tLT, 7*n7"l/7i'7'I«fr&^^^W7,^S 

-N©sm (p/ifft) fc4tf'fy^i/-7,ia^e.7' 

[0 0 6 3] )\<Zm&2 U4, 0«A«y1. 

1 3 7b^tiJ77^n^eT : '^-{S^i:©>''i'-^K1S1t, -r 
)&WODD7-f-;l/Fi:E V EN7-C — ;l/ K©^fSBB 
WSftSCfeSW &^HBB©lfiHStt*#?H-r S o 

[0 0 6 4] -7?> mmm&mmz 2(4, »^sim77% 

^0SS2 1 ^6ttJ**n*'7'-f ^;Hff**«^Offi* 
i:-&t>-&Sfci6{c, #W&*nfc7*w v'^yHf-r^-ff^tc 
WLTRlT^«©3Si^#x.S„ 73^»IhJ«S2 0, 
7-f ;l/^IUK2 1 *5«tU*jlMHB^(H]SS2 2*>6tB77*n 
fdS^(4, tHTJlilBSl 6 43«tt>*l 7 © XTJ^JSlHlB 3 0 

3 4 {c^n^n^^nso 

[0 0 6 5] II7^;^7*P77 1 514, ±iE©SE 
7^^7*D77 1 4 i:|BI^(C, 3S5£aSft0iS2 3, S 



(11) 



mm 2 0 0 1 -2 8 5 8 0 2 



0, mm?* hZfW? 1 4 t±5iir UT^iJSfRTftg'S: 
&<dt;&£o ^a7f;l/£:/p-y^ l S^^^nfcr 

Tcns^missTms^s^^n, ttj^ieissi 6*s<t 
o-' i 7 ©abuses 3 1 33 x xs 3 5 ic^n^nm^ 

ft£o 

[0 0 6 6] A7Jl?Jff[alS§3 0is£U3 4 (i, HOlM'® 
M0SS2 2, 75rSSg^lHSS 2 0 33<fctJM:7^;l^[H|gS 

2 1 frz&tszt\rc?4isZ)i¥7*m^*mw.mcw 

K>m?LT&1l-?%o A^SH]SS3 1 *5j;tf3 5fc|S]|» 

^lt, m^fijffli[5is§ i 8^e.tb*^n^ajRJg^M^ 

IcgO'^ )I3£t)IS[eIES2 5, 73 5^&[e]BS2 3£>J:tf 

co o 6 7] m*.ts. mtk7*-^v hm^mmcz^ 

T4 8 0P7t-V7 tt577 
7*-V>y h^f8^^j;oT4 8 0 I 7*-V-y h<D 
fg^<Dffi7J^ffi^^nTI/^#&fca, 4 80 P7*- 
V>y hTB^^n/cfl^, 4 8 0 I hfC7? 

tBW^lRSn, A7J^1SIIISS3 UC*oT*iaE»H 

e&2 3oa^«sn5. 

[0 0 6 8] tHTJlelSSl 6(Cfc'V^T, A7jW#Ih]S§ 3 0 
CW3a-bBB3 2{c{£*S£n§o 5a-MHK3 

flunk «*&sn^ws^Yfe«i:tffeM^c*, wjeo 
s**©ia», «*tf tf7**a»i§ii& i 3©imw£s 

[0 0 6 9] 5a.-MS8S3 2frt>mi3i<tirc7 ! 4i?# 

;i/ef**«#u\ mmmm&£. • imm&3 3 jc«t&* 
**ru ^gp*^m*n/cii^M^ 0)77^1 

$ns 0 

[0 0 7 0] |B)fl3{§*§?g£ • 3 «Atf c 

© v t r v» ^frmcmifznrcX'C <y if K<t 0 ta 
[0071] a^niB 1 7 {c*s^T At}vmmt& 3 

4fc<fcl>*3 5, Si^tftC, 5 MIES 3 6fcJ:tfraffl 

mm%£.-mmm3 7ic£o±m<Diiit>mmi 6tm 



So tB^JHIK 1 6««fct?l 7 fCfl-T 5 *1-g|5|10JW§©A 
T^tUT^*- V<y h<OmnH&* ZtL^tll&lLLTft? 
Ci^T'tS, LftA^T, tftfjElf&l 6 43<fctM 7 

[0072] m^wjwiaisi 8«, sync - idm 

0S& 1 1 *^«*&*nfeH^7*-v-y hm^fB^i:, 
fiaj^fi C <D V T R ©; 6 OjlffKI^ < a* 7 
*-V-y hf§^«*§fc{cS-3#, ABUSES 3 0*5 <fc 

d*3 k &e>tffc A*«e«^3 4*5cfct;3 5&c*t-r 

-y hfg^fS^ s 4 8 0 I om^j^LT^Si^fCtt, 

ESI 6 33<J:tf 1 7{C*f/£LT, V£LL1t2%iWt&Xt}n! 

[0 0 7 3] ±&Lfc£?lC, C058WtC*5V>T«, 7? 
^^0ES, SB^^l^lHlEg&itfjIStlSlIIES^iS 

jgfi^ y 45 «fc t>*fe<s^ cicsl r *n jpnmii l tss 

3tr— tifc* 4 8 0 1 *5<kt>*4 8 0 ?<D{m 
n7*--?v hOBtf-f v>'^;Hf-r^M^^ 2^ 
<DUtfj£*fLT, 4 8 0 I *5<fet>*4 8 0 Pffl"P©7*- 

v>y h^&^g&icfiv, •?-n ; rnai77'etsj:^{cL 

[0 0 7 4] Ifi7^;^7D'y^ 1 4^A?J 

So 01 1 m^y^~^y h*M 8 0 I *5<fct>*4 8 

T^fc ftfe, 7-^-/1/ KSKati, 4 8 0 P$3j:t/4 
8 0 I 7*— V>y hT\ tttC6 0 H z £•?%><> ^fcs S 
i7^;^7Dy ^7 l 5a< Sit7-i';l/^7*n'y^ 1 4 

[0 0 7 5] m^~7*- V>y h^4 8 0 PcD*J§-&{i, 0 
1 1 AtCjj*Sft5«fc3fc, 17-f-;l/F*'5 2 55'f> 

h5^»7'fy»*M8 0*k3h5. -77, M#7* 
-V<y hib'4 8 0 1 0 1 1 BtC— 0l*^*n 

Sct^tC, ±5 2 57^ y^I 1 7 Kfe J: t/f 2 

K-pi7u-i«ii^sn5. ai7-f-*F«, mi 

7-l'yfr^2 6 37-1'y!!)^^t3, §12 6 4^^^ 

(»i 7-r» i/2 7^>»mt»sft5o 

■Tftfc-fe, 4 8 0 1 7*-V-y hV&, Hffi±T?«, H 
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2 mi 7-r-;l/F«fcD& l/2^-T7# 

[0 0 7 6] llT\ C©*3*e-r*fe##B2SSft 

31S£t4, H8as*SS©ifi«, W^tflSaWfO^Oil 

ft, WTTtt, >r>*U— Xj£SE©»&©&l 7-r-Jl/ 
K* l"0DD7f-;UFj x TEVE 
N7-r— ;I/KJ bTBMBT*. 
[0 0 7 7] 0 1 2tt, i /2fgjif?£©^©, -ry* 

— X K *3 » S 0 D D « «fc tf E V E N 7 ^ — ;l/ K © 

U£.<Dm<D, **© 2 7 U— AOJHKIfc: 1 7 U— 
^^n, 01 2 Bfc— 0iJ#^£n5£5fc:> **©17 
U— A^F^tc, 0DDfc<fct? E VEN7-f- ;!/ F^tl 

j en2iai'foaittWf«:ffl**nso cnt*, 01 2 Ate 

S2tll),J;^x **£0ODDfc'J;0 : EVEN7-('-;l/ 
K©tH#JIHi:S*oTt>tK #5|S©0 D Dt5<tO"E V E 
N7-( — )V K©JB#fc*f LTiSMETS 7 -f Ftf#£E 

[0 0 7 8]-S, lOVT R^^ttJTD^n^ex^-fS 

— ^ftif»ca^*Hi'**&fcti» £©ODD*5<i:t>*E V 
E N^jS»|gLT^S7^— /l/F^te, :£&©0DD7f 
— ;l/ F©-7-f >tiLffiC EVEN7'f — ;b F©M^#^ 
Jtlfet), iS*^ **OEVEN7^-;l'K05-l'>'fi 
Kfc 0 D D7-4—JI FOl^/)WvJti§ C (3 , 

[0079] cn*jtt^sfc46»c, saur, aj7i^nse 

[0 0 8 0] &fc,'Mit7w;l/#7ay 7 1 4*5<fct>* 1 

7n-y7l 4*5«fctfl 5(4, SSlBj-O^T'HiloItg^ 

©T\ OTfli. SiS7f ;i/77n«y 7 1 4fcov>rlft 

WT5 0 0 1 3t4, Sat7-r;U77n>y £ 1 4 © — fifij© 
nfcS* tT^fi^ti, 4^©il5S|ElSS5 0 A~5 0 D 
jI5£IhI«&5 0 A~5 0D©tti*H4, 

5 1 b~5 1 EteflMesnSo 

[0081] 4 acDjiamss 5 0 a~5 0 d, 

g§5 1 A~5 1 D*3j:tfiraJH85 2t\ 11*7^ 
fltfiKSttSo 4 ^ODjSjffilUES 5 0 A~5 0 Dti, 0>Rf4 

•Y>#©iSJi%-£*.5o 1 7-f 7#©jIJit4, (8^7* 
-■77h*M80 IOtS(Ctt64/isCffiSU 4 8 
0 P£0fc#{C{i3 2 fi steffl^-TSo 



[0 0 8 2] 0 1 4ti\ ^S»C§§5 1 A~5 1 E££ 

e>ici¥ffl{c^-r 0 ^«^g§5 1 a~5 1 Eo^-n^'n 
t*»j¥i§ii&icj:-3TSSjrr5o erne, ^assets 5 1 

A~5 1 Et±, ra— ODHSaOTs «»*!MS5 1 A{C 
O^Tl^f £>o 2 0©«»US?**£«»a 1 *5<fct>* 
b 1 *Hz<y F£nS 0 «aK b 1 14, ffiS&ttUlB 
5 3 AIC<tot, ±iELfc?l^7 5 )--T-y hl§^{g*f*5 

,ttfa*7*-v»y bm^mmcm-3z-mm$&n 

5o ^»0SS5 4 AlcA^ftfcf^^^l/t^^Wf 
«, «»a»llilK5 3 ATl«Stlfe#WS€f.nt 

[0 0 8 3] fMSHIff 5 1 B~5 1 EfcfcVTfc, 
R|«teLT«»a 2~a 5, b 2~b 5©a«WfcS 

4f6tiS. {MK9R1VI9K5 l A~5 1 EO*nW6 
[0 0 8 4] 01 5t4, &&a 1 ~a 5, bl~b5© 

m*7x?o c©0i 5 fc^*n«#«»»4s tr^fi^t 

£D7*-V-y hSftOBKffll^hS, MIS]©fg-??fe 
So 0 1 5fC*5VT\ 5>J (a) C«a 1 — a 5, b 1 

feoT, ila l~a 5*ffl^fci:£fc:H:, fi£>#0. 
SHJSttfn, «»b i~b 5*fflv>fcfcf*fc:tt, fi£> 

^rns^. $fc> c©?ij (a) ©«a*fflv^fcfc*fc 

14, m^OJBSaRWtt^^K:***. 
[0 0 8 5] n (b) Oiia 1 ~a 5(4, l/2<gj£ 
BtO^C-IWCffll^nSiS^ot, Ma 1 
— a 5*fflV\tefc#fcttfi£^5/8H;El*f*'U ^a 

b 1 ~b 5 zm^rctziamfotf 1 /8 H/cwn 

So »JE"rs«fc3K, C©^flfi©— »«T?t4, C©5IJ 

(b) OHal~a5, bl~b5^ 

©, l/2fg3aS^fC*5ttSODD/EVEN7f--'l' 
FSte©l^©«^-rn«:tSiE-rSfci6{cfflv^i:«fc, 

[0 0 8 6] W (c) ©«IS(a 1 ~a 5, b 1 ~ 

b5fi, P/ I »tf 9^tCfflV^n5«fefe5o 
Ma 1 ~a 5 t#»b 1 ~b 5 fc(4, *ft?tim—<D 

m^m^^nx^^rcub, m (c) tc«fcssE»Tt4» a 

^©Sffctt^ UftVo C©y1J (c) tC«fcS^T(4, ± 
iE©yiJ (a) K*S*»i:ra«fc % ©^©HiftJScWtt^ 

[0 0 8 7] 0 1 5tf»*^«fc3K, ?>J (b) ©#&tC 
fcV^T, Mlt7')';l'^f«:J:5M^©f tlf4, 5/8Ht 

t4l/8Hf£^«^-re>f 0 Sfc, (a) «5«t^J 

(c) tcfc^T, «te«lifi»«ftt*<S-6S«fe5ft«»«r 
ffl^Ti'S, ctxlCcfcO, Sit7-i';l'^{i:«toTid , -r ? ^- 
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*im<o 7>j7* zm±-? sam^o 

[0 0 8 8] 01 5(c^tfc^a l~a 5t&£fcb 1 
~b5iti. ^af^HISg 5 3 A~5 3 EKcfcoT, 3f 
£©*^>^ZJD1S;L5>n, aiRWtcS^lilSS 5 4 
A~5 4 ElcZft^ftm&ZftZ, 016te, 
iSiRIHSS5 3 A~5 3 E <D— m<Dmit%:^? $ ■< A^-v 
-h-eS^o ^jIJRIHS&5 3 A~5 3 E ±T[S|- 
<D»)fP^fT?©T\ cICTii, ^ifcSII¥§§5 1 AiS^Xf 

^aiR@ss5 3 A^ijfchoT^-r-So 

[0 0 8 9] 01 6 Ate, «iS(^§§5 1 AtcA^/^n 
StTx^fl^T'&O, DO, Dl, D2, 
tl^niB^x-^^^-ro BfUx-^ti:, 4 8 0 I7t 
-7> h©7-r-;PKHiftSS«c»-c5#, 1/13. 5M 
H zCDJSWTA7J£ft£o 0 1 6 BJCTj^nS <fc?fc, 
fla»«»i^ftCO ESELIl H3Rx-*©A7JJSI 

m<n\/2 com mvmtXBmtt 5 3 a qjhr&«) d s 

WfH^MCOESELfcj;!), mm^-^coxtim 

£fcHt»i§5 1 AA^> 01 6 ClC^ZftZZ^lC, m>b 

wo. 5 H±^fp>nrcimtm^mt^nr^m^t 

fC&So "ffc^, fftf?!HS8 5 4 A©tB7jt±, r^-^U 
-h^A*ff^tc*fbT2^i:^nT^§o 

[0 0 9 0] <KD£?lcLT, $ma 1 fcjctfb 1 *H 
3R-r-^©A^«WO 1 /2cDMIWT?W0#^§cl fc 
T% 2 7-fy»<Dl^4^^n§. fc*5> 01 6 C(C 
*5I^T, F 0 ' , F 1 ' , F 2 ' , ■ ■ - II, flSSal 

*mn<z>nrz£tic&5, o. sHS^^ifen/t^ 

^y±OiIf-^«:il, F0, Fl, F2, • • • 

[0091] 1 Acoai^te, ra«tiT« 

ma 2~a 5*5cfc£/b 2~b 5 ^n^ftStCeftfcfft 
5 1 B~5 1 EOtttfjfc, tog§g5 2 7fjta 

nzrirmmyj ft %o c<Dmw.7*>i<z 

tH7J«, ZzftZzftZ 2 /x s©3SiI^#^.S»52|51S§5 6 
A~5 6DCffil&?n§o 6 A~5 6 Dte, 

jBai«owiSE*fT5fe«>ofcOT?3&t), wmztft^ft 

F I FCKFirst In-First OiiO^U fr£>&£o 
[0 0 9 2] 3ffiffi[H]S&5 6 A~5 6 DfilROiAS, S 
iS7^/b£[5]gg2 1 i:LT©Mt, 7? 5^&l§|g8 2 0 



[0 0 9 3] 5i@IHSg5 6 A©tB7J*WtJb£ft, -bU 
^#6 3fc:#i|&SttSfc#ft:* iSMlalSS 5 6 B*5<tt>'iS 
5ilslSS5 6 D©ta2j#*-ft J E f ttfi<MI8!lHlK6 l A&J; 
t>*6 1 B«rfl-LT-teU**6 Slci&mZftZo 

[0 0 9 4] ££>3ft|sl&6 1 ASitf 6 1 BtCO^T 
WWTS. 01 7«, fi&Sft|BlB6 1 AfcJ:t>"6 1 B 
cr>— 0IJ©ffijf^^-r^-<A^+— K'SSo 01 7 A 
Sjtt7-<;l/i5f©tU73^L, ±iEL/i01 6CtC^t 

5 H±lf 5>n/c-r— 2 fcMiL^^tLTV^V^— £ £ 

v»t, «j&*qgft s tire t nfow&it smv^ 

i:tC3gWS*iTHi73£n5o 
[0 0 9 5] if^tft^SKl 3*^6 

BitiiEftrcmSLVTXimt. wmmi]^<ovyyuy 

TV^*§£-IC«\ -dSJCa 1 ~a 5tCg-iS<ff^ (01 7 
C) %StRL, SteLTV>*i/^^a-fc{i, Mbl~b 
5lcm-3<im (0 1 7 B) WLT^'f^^fliS 

[0 0 9 6] 0!|*.tf&fr£ttl§l&6 1 A«, M^'T-^ 

yl/Kffitt^RteLTt^V^-f— ;l/FT»4, 01 7ACD 
Ml»7i';l/^W^0 5^'r— ^ F 0, Fl, F2, •• 

^jcpuws-e-THi^-r* (01 7B) o -7?, s^e^ 

*7-f— ;l/HT«, gK7i';b^m7703^T ? -^F 
0", FT , F2', • ^mnff3lC2^y^ 

(01 7 C) o fi^^aWHI8S6 1 BOWfffe «fctf «fi)t 

[009 7] tl/^^63(i> 4 80 I7*-V'yhO 

e : r*mm<Dmmn£.mci8^x, vzttmmR 1 3 

^ 6 tU73 ?n/-cS*ef^if©7 1- -;l> Kffitt t > 

6B*5j;tf5 6 D*^6««&*nfee#*as?w»cia*-r 

— )V Fffitt^o ddt\ 'J77 uyxfa^o 7 -r — ;l/ 

FtttttfEV E NT*n«r, ®®IelK5 6 BOJliTJ^ 
S?U *n«^©«-&fctt, 3ffiB£@IS5 6 DcDttS7J^jS 

f^So 

[009 8] ^fc, -b^^^63li, 4 8 0 P7*-V 
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[0 0 9 9] Hi 8fe«fct5Hl 9*fflVT. l/2fgM 

w^Kfetts. tff^-tt^aHii 3 em* ^nfcw 

[0 1 0 0] 01 8«, ^?n5»4tf*fitE» 
LT, D77l/>XO0DDfeJ;C( ! EVEN7'f-;VK 
tfSfKL&Vt&J-e&So 01 8 Cfc-Yy^U— Xj^fi-e 

Bi^nfctrfti^ -rftt?^ 4 8 0 1 y^-v-y f 

OK7**«^*^U H 1 8 A»*tfH 1 8 B**H 1 8 
C ©I^lCl^< 0 D D 7 KW*« 01 8D&J; 

t>*0 1 8 E#0 1 8 C<D{BmcM-3< E V E N7-i" — 
Fffl**jft"$-. 01 8 C(DiE^*4 8 0 I 7*— V>y h 

-ctBTj-rsifra-tcd 01 8 a 33 £#01 sEic^n^' 
setoffs. 

[0101] -r*t>-6> ef^ttTOBi 3*^a*« 
n« i^-fW^n-^i 4(cA*^nfckr-T !, 5j-ft^- 

{£, 4 3l©5a@lHlgg5 0 A~5 0 Dtc^^n, 3©g 
<Dii5£l§lf8 5 0 C^P.mt)ttl*nT, MiW^tLT 
tB^S*!*,, C<Dtti*«, &&©A*j9miHl&3 0*$«fc 
t>* 3 4fc#t^^3a§o 
[0 1 0 2] -7?, il 8CcDlWn^U'y>7t 
f ftb? 4 8 0 P 7*-Ty hTlil^tSe^e 

it, 01 8B43ctt>*0i 8 D{c^-n-f f n^n5«t5 

tC, fgratCcfcD 4 8 0 P©7'f^4^LTaiM5, 
^-fXDfiiafcJu ±kEL/c31M[h]5S5 0 A~5 0 D, ^ 
»SI¥&5 1 A~5 1 EfeJ;tfAn»tg5 2*>e>^:Sfia: 
7-r;l/^tC«fcoT*«nSo i»Jil¥§§5 1 A~5 1 E 

oflsai/^^e, ±a?Lft0i 5©?ij (a) fc^sn 

5«»al~a5, b 1 ~b 5 *«HWL, «»Sfl?iaiS 
5 3 A~5 3 E*ffi7Z.lCtyr>WZ.%Z£T\ fflffiSfcfT 

[0 10 3] il9tt O D Dfc.fctfE V EN7-f-^ 

Stz.1o*> 4 8 0 I 7*— FT?fcB?rrS0!|-e*So 0 
19D*«4 80 I T*n£.-£ntc\£7 : *®^*&ls, Z.<0 
{§^01 9Cs 01 9 BOMl^iTil 9 ACDct -5 
(LLTODD7-f- ;UFTt±l73$nSo HfiHc, 01 9 
DCOfa*§#0 1 9 ECD®a^gT0 1 9 FOdc^tcLT 
E V E N7-f- ;l/KTtfJ7j2n5o 
[0 10 4] ODDfccfctfE V E N^SlK^tXT^Sfc 
#k 01 9D<Dm^O5-K>0DD7J— /I/ F£>ft*i«\ 
EVE N7-f-/l' F©H»te*t>"eT If x^MBB 1 
3*^6ttl**nSo "tOfcib, 01 9C{C^tl5<t'5 
fC, ££vtf0. 5 (0. 5H) TtfSCktft 



n> ±3!Lfc01 5£0?iJ (b) te3j*Sft*«»a l~a 

W6n5 (0 1 9B) o ^e(CCCD{I^{±, -feU^7£ 
6 3^<fcDjI*R;WiS£lH]S&5 6 D^P> 5 6 B'sfctfJOS 
7iP>n%<ltT\ 0 1 9 AtC^ftS i^iCi-W 1 
HU ±lfe.tl§ 0 iintj;!), 0DD7-f-/VKOit 

#%co, -r 01 9 Dtc^^nss^fs^o^-r 

[0105]— 7J> EVEN7-f— A/FteMLTfcPI** 
(c, ODDy^-ybFOIilffilc-a-^-tiTif^m^IilSS 
1 3*^W7J?n5o E V E N7-f — ;I/K^0DD7-f 
— ;l/F{C-o-t3-^e.nS/ci6, CtDif-g-fcH 01 9 Etc 
^ftSJ^tcfic^O. 5H±^5Ctt«:^:5o H'fr 
^0. 5 H±.W-Dt£C<Dmm&* ±3ZELfc0 1 5 (D^J 

(b) £^£ftSffi»a l~a5W^ftftl!S7^ 
f)i'W0. 5 H~Rf5>tU 019FtC^ 
^nS^dtc, E V E N 7-f K^7C07^ yttit 

[0106] (Koxoicmmy-i^^^M^rLrcm^ 

it. 3SII51S8 5 6 A~5 6 DtC«*&2?*U 

enst^tc fi4>a#?@*&6 i A*5«tt>*6 i B-emjg 

T, 019 D^e.0 1 9 A"\0ffi9-?& ®5ffils]S&5 6 

Bcomtif^m^n, 01 9da^ii 9 F^o^a-e 
it, mm®$&5 6 DotHTj^a^nso 

[0 10 7] #ac, 73^*@iS2 0 i: LTOMfeJ; 

fcJ;7(c, p / i^J&fc.fctfl /P«jft«ff3. S^® 
S&5 6A, 5 6 B*3«fct>*5 6 CtDtti.TjA^n^nBJOm 
jn, -Hist 2 5 7fC#S*&£n?>o Ltctf-DT, -bis? 
^5 7lCli, 3 2^st^*>4 8 0 P7t-77h(D 
1 Hf0^i/7F$nfclf^3m ATJ^ftSo -fe 

se#%a«3-rst«fc, if x*«^ius§ 1 3*^*73 

[0 10 8] PtP^W^IUSS 5 8fccfct>"5 9tt, fij^ti" 
F I F0^ty^?>5:D> A7j£ftfcrV>^;L'tf7 :f ;* 

ft^^, A7jB#t«a^si^rawT'i!*ffi-rc:i:T'^ra 

W^r^L, P/lS8ia6SVttI/Pa»*ff5o B# 
rattSESIlHlK5 8*sJ:t?5 9<DtH*j«, -trb^^6 0{c 

[0109] jt-r, mi%m£.<Dt&eric^Tmw-?z> 0 

■His? 2 5 7{C$5VT, 6 B©tfi;WjgW£ 

Wo 02 0(1 c<Difff£©io- ^iJ<D^-rA^-v 
-hfcjSTo ^^3. 0 2 O*3<tth*^xE-rS0 2 2, 0 2 
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[0 110] 02OA«U V77U>xmmtfrs-? 0 V 

7r i/yxff^fiiu n<Dmv^ u-x^ttofi 

^ifCttfSU lH = 6 4(isi$nT^5. 
Uy7.{f^C|5]}$LT, 111 2 0 Btearc*nS4 8 0 I 7 

FOtfr^fS^mi^-ivl/^n-y ^ l 4 
A77£n& 0 CcDfl^frP), fi!t7<</l/*fc:«fc»J 4 80 
P7*-V-^©7^>^M«nS (120C), ± 
3$ Lfc Sjfi7w;l/^t»«, f&gfcgfKIUSg 5 3 A 

~5 3EfcJ;<3, lMJRx-^OJBIfflteZiilJlSttOf*-- 
*#»&SttT«5 9, 4 80 P7t-VyKD2H»C 

fg^fjbM 8 o i 7*— v>y ho i Ho^p^tc^s^nr 

V^o COfif tfi®@IS5 6 AlSitf 5 6 BWtlf 
tl3 2 /i s-rojiJffiSn (02 0 D, 02 0 E) , -bl/ 
5 7^LTB#P^W^H]SS5 8*5«ta*5 9fC«*& 

[oi i n nmmxmib 5 8 t*«\ ji^njiess 6 b 

*»6m*?nftfifiK>6. 4 8 0 I7*--7>yKDlH 

mrsic&n-gftfc 4 8 0 P7*-?7 h©2 h©?-%, 

ty (02 0 F) o c©M*H3\ 02 0 G F I 

F o^*ufcaK<i^»*iisns 1 HO»¥OWHfl 

@g§5 6 B*^tH73*n/'cM^6. 4 8 0 1 7*— V 
>y h<D 1 H#!flflfc:^M£ftfc4 8 0 P7*- V>y h©2 

ho?*>, m^<o^^>om^mm.mc¥ i fo^* 

'JK»*iitf (02OH) O <I<DfB*t«, 02OI©J; 

oic f i Fo^*ufcaKM#^«*iisns 1 ho 

[0112] f%mw&m®&5 8 5 9ti%mw%. 
w&tittsmt. Jew* 6 ot i ^(Dm^fgti, 0 

2 0 JO^mffiT^LTtiJTjSnSo {CBfFfflttl 
^[§1SS5 8*J<fctf 5 9*%Jf9*nSC tX\ Sit 7 >r 

;i/^T*^p>nfco. 5 H±fcM^-re>*n/c«#t, 
[0113] x&ttttjtt* 02 o j &c^£n&<t 

n^^tLT, ±JELfc"fel'*#6 3^6©tH*tt, 02 
0 Kfc^^nSct^fC JtaJSS5 2 0tB*fc*rLTjS52 
0S85 6 A~5 6 D^?n« ^StT'ATMl^CttLT 

3H^jg^^n^. 0 set, «&e»fcH*a\ iiasmeis 

0 A~5 0 D03SB^6«Jt)ffl*nSfc46, ATJlS^f 
2 0, m.W.7 -f /l/*|slK2 1 & J:tfiI3E0!fiElBlft2 2© 
[0 114] mftfl/2ffiWHfe*fTofc 



[0 1 1 5] 02 1 14, SaS^WtC, 0DDfc«kt>*E 
V E N 7 ^ -/P K^Sfct 5 7 ^ KT, lo« 7a 
^U>y>7^S, -T^^-64 8 0 P7*-V7 FT'tBTj 
-TZm-Bt?), n>u><DMt*^'fo 02 1 DSM 8 0 I T 
W^«nfctr-r*(g^*^U 1C, B 

2 1 B©M*HTH2 1 AOJ:3ti:bTODD7'C- 
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